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Industry activity levels off, 
but military procurement totals 
continue to rise steadily. 


April index of industrial activity 

222 per cent of the 1935-39 aver- 
age—was one point off from March, 
which had established a new postwar 
record. The slight decline probably 
reflected a fall-off in civilian-goods 
production, since the volume of mili- 
tary orders was consistently on the 
rise. 


Latest Defense Department re- 
ports show March military procure- 
ment totalled $4.4 billion. . .. For the 
first nine months of the 1950-1951 
fiscal year, the department estimates 
its obligations for procurement and 
construction to have reached $24.1 
IR eo oil At the end of March, 
$28.8 billion were still available for 
further procurement for the remain- 
ing three months of the fiscal year. 


Meanwhile, April business, accord- 
ing to a monthly survey-report by 
purchasing agents, indicated a sharp 
drop in new orders for the second 
month in a row. Some 33 per cent 
reported to this effect. . . . Defense 
orders had increased substantially, 
but not enough as yet to take up the 
slack in new civilian business. 


Many sources report an_ in- 
tense drive for defense subcontracts, 
thus making it crystal-clear that a 
substantial—and growing — produc- 
tive capacity is waiting to be absorbed 
by defense production. 


Decline in civilian-goods business 
is worrying many lines—not only the 
television set producers. The causes 
behind the slump are not difficult to 
summarize: (1) High cost of food 
and other day-in, day-out living neces- 
sities; (2) restrictions on installment 
credits; (3) increased income taxes; 
(4) a psychological reaction to the 
post-Korean war runaway prices. 


Gradually, however, the situation 
will adjust itself, as stocks in the 
hands of distributors and retailers 
will get worked off and as manufac- 
turers necessarily will have to curtail 
production to take over defense busi- 


ness. 
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INDUSTRIAL HORIZON 


and New NPA Orders 
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The machine-tool story since the end of World War II. Present index of 
new orders is within sight of 1942 peaks. (Source: National Machine Tool 


Builders’ Association. 


Total new orders for machine 
tools dropped off in March; NMTBA 
index showing 591.8 against 615.5 in 
February. But the deluge of new 
business (see chart above) is keep- 
ing the manufacturers hard-pressed. 

Foreign orders too have moved up 
again, with the index at 104.2 against 
78.2 in February. Shipments index 
has increased to 158.8 from 123.8, 
and the ratio of unfilled orders to 
shipments has been whittled down a 
bit to 17.9:1, as against 19.5:1. 

As this is being written the NPA 
is setting up top materials priorities 
for help to makers of machine tools 
and parts. 


Surprisingly enough March 
output of radio and TV sets out- 
stripped February. In the TV bracket 
output was 874,634 sets vs 679,319. 
Home radio sets rose sharply to 
1,027,745 against 795,377. Portables 
and auto radios also chalked up ad- 
vances. Query: Js radio dying? 


Factory sales of standard-size vac- 


uum cleaners in April were quite off 
—21.7 per cent—from March, and 
were down by 22.4 per cent from 
April 1950. This is directly attribut- 
able to limitations of metals and other 
materials. 

But March sales of household 
washers scored a surprise by coming 
through with a 7.9-per cent advance 
over February—although they were 
off by 13 per cent compared with 
March a year ago. 


Copper production was down a bit 
in April, 83,708 tons of crude pri- 
mary, against 85,060 in March... . 
First-quarter output of primary alum- 
inum was up by 5 per cent over last 
quarter in 1950. . . . February pro- 
duction polystyrenes was 17,179,234 
lb against 19,484,478 in January. 
. . . New productive capacity is seen 
increasing supply of important plas- 
tics by early 1952. 





Turn to page 8 for Checklist of 
New NPA Orders. 
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Voluntary Standards 


NDUSTRIAL standardization as prac- 
I ticed in this country is based on vol- 
untary agreement of all groups concerned 
—designer, manufacturer, distributor, 
consumer and the government. For over 
thirty years, the American Standards As- 
sociation has provided the machinery for 
bringing the various interested parties to- 
gether so as to produce an end result that 
is generally agreeable to all. This private 
association, backed by over a hundred 
technical societies and trade associations 
and some 1800 individual companies, has 
developed the philosophy and created the 
conference atmosphere for reconciling 
conflicting viewpoints. That such a demo- 
cratic system is successful is attested to by 
the continuous growth of industry over 
the years. 

Government has always had a hand in 
standardization work, but there is danger 
that as the mobilization program devel- 
ops the government hand may be the 
controlling one. Writing recently in “The 
Atlantic Monthly”, (January 1951) Sen- 
ator Ralph E. Flanders of Vermont, him- 
self an engineer and designer of machine 
tools, warned that “there are trends, plans 
and proposals currently under way that 
would make standardization wholly or 
mainly a function of government.” He 
points out that in the rearmament pro- 
gram, the military establishment - has 
achieved notable results in standardiza- 
tion where it has followed the consensus 
principle in writing standards. There is 
danger, however, that War Standards will 
be handed down by dictate as in the last 
war. There is even greater danger that 
the government, using the war emer- 


gency as an opportunity and an excuse, 
will fail to relinquish these powers in 
standardization activities when the emer- 
gency ends. 

Standards made by government plan- 
ners are inflexible and tend to become 
limitations, controls and restrictive pro- 
cedures. Besides no government planner 
knows all the answers. 

Standards for the military necessarily 
have to be set by the Armed Services. 
But under present procedures industry 
trade groups usually have the opportu- 
nity to cite technical and economic fac- 
tors that apply. This helps keep the mili- 
tary program in line with current prac- 
tice, at the same time allowing the sights 
to be raised for future developments. 

Occasionally, important industrial buy- 
er groups have issued standards or speci- 
fications without attempting to give full 
voice to the suppliers. The JIC Elec- 
trical Standards for Industrial Machinery, 
drawn up by the automotive industry, in 
some respects are ahead of the develop- 
ment of components. This is particularly 
true of wiring devices, as pointed out 
elsewhere in this issue. Here the stand- 
ards, which yet have to go through ASA 
adoption procedures, are being used as a 
lever on machinery and parts manufac- 
turers. 

Standards work for interchangeability 
without restricting invention. Mechanical 
details, like screws, do not hold back new 
end products, and standards of perform- 
ance often leave methods a free choice. 
Compliance should be voluntary. Let the 
ultimate buyer decide the commercial 
success of the non-conforming product. 


91 











Conduit and fittings on this special Cincinnati trans- 
fer type milling machine conform to the NMTBA 
and the JIC Electrical Standards. Sealing compound 
is used to assure oiltight connections at all threads, 
including the special junction box shown in the 
lower part of the photograph. 























F ALL THE provisions of the Machine Tool 
Electrical Standards and the Joint Industry Con- 
ference (JIC) Standards,* the ones most dif- 
ficult to meet in practice are those in Sect. 4 relating to 
wiring systems. Reason is that up until very recently 
the only materials and components the machinery manu- 
facturer has had to draw upon were so-called construc- 
tion materials designed for industrial building wire some 
40 to 50 years ago. What makes machinery wiring dif- 
ferent from building wiring is first the fact that many 
motors are mounted on adjustable or movable slides, 
necessitating flexible connections ; and second the pres- 
ence of lubricants, hydraulic oils, cutting oils and cool- 
ants that deteriorate certain type of wire insulation such 






































"These standards were published in combined form in the November 
1950 issue of ELeEcTRICAL MANUFACTURING 







































































Wiring systems 
are possible 


FRANK J. OLIVER 


Editor 
ELECTRICAL MANUFACTURING 


as rubber. There is also cast-iron dust, more troublesome 
to relays than to wiring. Exposed wiring on industrial 
machines is subject to mechanical hazards such as in- 
dustrial trucks that may ram low-level wiring systems or 
control cabinets (responsible for the 2-ft floor clearance 
on cabinets), or hand tools and cutting tools that can 
drop and damage wiring. Lastly there is vibration and 
shock that pulls wiring systems apart. Since similar 
conditions prevail in industry generally, manufacturers 
of other classes of industrial machinery have tended to 
follow the Machine Tool Electrical Standards. 

A brief resume of the development of these Standards 
may shed some light on the origin of some of the present 
troublesome restrictions. The first set of rules was vol- 
untarily adopted in 1941 to rationalize the conflicting 
requests of machine tool users in applying motors and 


Availability of a commercial fitting with a swing-type 
joint would help a lot in wiring this push-button 
control station (left) which is mounted on a column 
slideable along the machine base. Here use of straight 
threads and an improvised nipple between elbow and 
housing relieves the oiltight flexible conduit of undue 
bending strains at the elbow connection. Strict con- 
formance to rigid conduit caused considerable diffi- 
eulty in wiring the coolant motor on this machine 
tool. In any event one of the connections must be 
threadless, involving problems in getting an _ oil- 
tight connection. This unit meets JIC standards. 





Where quarters are quite cramped or where many 
short bends are necessary and it becomes impractical 
to use rigid conduit, thin-wall tubing with oiltight 
fittings occasionally has been used as in the case of 
this Gisholt production lathe where the coolant pump 
motor is connected to the panel by so-called electrical 
metallic tubing. Note the use of rigid conduit and 
plastics-coated flexible conduit to wire push-button 
station and main drive motor from control cabinet. 
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in Machinery wiring, but olten 
only by improvising with build- 
ing construction materials not 
designed for machinery service 


controls. These agreements reached among the machin- 
ery manufacturers led to the American War Standard 
ASA C74-1942. These practices were considered sound 
but there was no particular compulsion about them. The 
compulsion came when a group of automotive manu- 
facturers, headed by General Motors Corporation, 
formed a Joint Industry Committee and began to lay 
down requirements for electrical apparatus applied to 
production line machinery. In the interim revisions of 
1945, the Machine Tool Electrical Standards had a 
dozen exceptions labelled “Automotive Standards,” to- 
gether with certain “Recommended Practices.” In 1948, 
the Committee became a “Conference” and in 1950 is- 
sued its own JIC Electrical Standards for Industrial 
Equipment. With a few important exceptions, these 
correspond to the latest revisions (Sept. 1950) of the 
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Provisions of the Machine Tool 
and the JIC Electrical Standards 
relating to wiring methods are 
sound from the point of view of 
trouble-free maintenance in the 
plant, but are a headache to 
machinery designers because the 
standards are ahead of available 
components. The improvisation 
required suggests the direction 
that development in _ fittings 
should take to satisfy require- 
ments of the machinery builder 
and his customer. 


standards sponsored by the National Machine Tool 
Builders Association for general industry application. 
The exceptions are so stringent, however, that a ma- 
chine conforming to JIC standards calls for a price 
premium of around 15 per cent on the electrical equip- 
ment. 

In many respects the JIC code is ahead of the avail- 
ability of suitable wiring components but it is felt that 
when such fittings are developed this section of the 
standards will be adopted generally. In this interim 
period, the machine tool builder uses what he can buy, 
improvises materials designed for other uses, or occa- 
sionally makes his own. This last remark applies par- 
ticularly to junction boxes. He is more likely to conform 
strictly to JIC standards because his customer drew up 
the rules and wields the big stick of rejection. Code en- 
forcement is not up to the machinery manufacturer. 

Although not stated in so many words, from a study 
of these standards it can be concluded that what is 
sought is an electrical system that is completely iso- 
lated from deleterious ambient conditions—oil, coolant 
(water) and cast-iron dust. What is wanted are totally 
enclosed motors, vapor- and dust-tight control cabinets 
and oil-tight conduit systems between them and other 
control points like limit switches and solenoid valves. 
For this reason terminal boxes with knockout plugs are 
ruled out—the plugs fall out under vibration. Cabinets 
can have no mounting holes; studs must be welded to 
the back. Doors must be gasketed with felt or neoprene. 
This requires a special construction and generally fabri- 
cation in the machine builder’s own shop. 

Specifically, paragraph 4.6.1, which is common to the 
Machine Tool and the JIC Electrical Standards, calls 
for wiring totally enclosed in heavy-wall conduit, con- 
duit fittings, junction boxes or sheet metal boxes, with 
certain modifications to be discussed later. 

Electrical metallic tubing (EMT) or thin-wall con- 
duit is not included as an acceptable material and has 
practically disappeared from machine tool wiring. The 
objection is the light gage; wall thickness is about 40 
per cent of corresponding sizes of rigid conduit, making 
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it readily subject to mechanical damage including rup- 
ture as a result of a sharp blow from a moving vehicle or 
a dropped cutting tool. Where conduit is to be placed 
within a few inches of the floor line, EMT is obviously 
out of place. Admittedly, where quarters are quite 
cramped or where many short bends are necessary, rigid 
conduit is difficult to form and fit in, whereas thin-wall 
tubing can be readily bent by first filling with sand. 
Some machinery builders have used thin wall in such 
instances without receiving customer criticism, particu- 
larly where the tubing is located out of danger of being 
struck by materials handling equipment. 

Standard rigid conduit, either enameled or zinc 
coated, and its associated fittings are acceptable for ma- 
chine tool wiring, within certain limitations on junction 
boxes. Conduit sizes used run from ¥% to 3 in. 

Theoretically, oiltight construction consists of using 
threaded conduit fittings and junction boxes, with gas- 
keted covers for pull-throughs. Unfortunately, construc- 
tion materials are produced in quantity at low cost and 
little finishing is provided other than threading. Most 
rectangular L- or T-fittings are malleable castings with 
steel cover plates having generally two and occasionally 
four holding screws. Aluminum alloy bodies are also 
furnished. Gaskets are optional. Opening for pull- 
through and the fitting itself is made big enough for 
splices, which are not permitted in machine tool wiring. 
Openings just sufficient to pull stranded wire through 
would be easier to seal with a gasket. Cast covers on 
cast bodies are better than pressed steel in this regard. 
For this reason pushbutton station housings have been 
adapted as terminal boxes. Explosion-proof fittings are 
bulky, expensive and far from being oiltight, even with 
ground faces. 

Short elbow fittings are usually of malleable iron ma- 
chined only at the threads. Shoulders are rough. Pressed 
steel pull-through caps roughly fitted over round sec- 
tions are obviously impractical. Straight die-cast con- 
nectors are likely to leak at the non-machined threads, 
but a zinc die-cast elbow with flat gasketed cover is 
proving popular. Some of the newer straight connectors 
machined from bar steel come close to meeting machine 
tool tolerances on fits and finish. All in all, much is to be 
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Machine tool electrical fittings. (A) 


“Jake” short elbow connector with die-cast body and gasketed 


Problem of attaching rigid conduit to sheet metal 
cabinet. (A) Conventional method is not leak-proof. 
(B) Neoprene washer acts as seal. (C) Improvisation 
of neoprene O-ring and reinforcing plate to form 
oiltight threadless connection. 


desired as regards obtaining a really oiltight connection 
with such components. 

Cast terminal boxes are preferred, but are costly if 
custom made. Sheet metal can be used provided there 
are no unused conduit knockouts susceptible of falling 
out in service. The problem of getting threaded con- 
duit into such junction boxes and sheet metal control 
cabinets is quite troublesome, however. On this point 
there is considerable disagreement and dissatisfaction 
among machine tool electrical engineers. Below are ran- 
dom comments from a selected group of them: 


1. “Our major gripe is the difficulty in making a good, 
tight joint at sheet metal junction boxes and control 
cabinets from a run of rigid conduit. To the usual lock- 
nuts on the inside and outside we add a gasket between 
the outside locknut and the wall. The gasket helps on 
horizontal runs of conduit but if the run is vertical and 
enters the top of the box, a gasket is useless because 
liquids will follow the threads to the inside. The remedy 
would be a special locknut with an extra thread or two 
and having threads with a reasonably good fit. One 
shoulder of the locknut should have a face square with 
the threads so that a gasket would be effective. Another 
solution could be the use of a locknut with a built-in 
O-ring to produce a seal between the threads and the 
cabinet wall.” (See cut.) 

2. “We try to avoid connecting conduit to sheet metal 
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cover over pull-through opening. (B) Erickson coupling serves to butt long runs of conduit together where a 
running thread is impractical. Sleeve is screwed on first, then the case is pushed over it and screwed up tight 
on the bushing. (C) Terminal and stuffing box tubes used for a watertight cable entrance on shipboard suggests 
possible adaptation to machine tools. Packing generally made of a hemp base with filler compound. 
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boxes except in cases where we can thread it directly 
into a half coupling welded into the side of the box.” 

. “Most of our junction boxes are made of sheet metal 
with a gasket cover and ample-size screws. Usually a 
rubber washer is used in addition to synthetic rubber 
(oilproof) sealing compound to make the entrance to 
the junction box oil and watertight. Since the wall 
thickness is not sufficient to permit threading, we use 
locknuts, washers, and a neoprene rubber washer which 
when pulled up tight tends to work itself into the 
threads, thus making a tight seal.” (See cut.) 

. “One complaint is the poor quality of the general run 
of conduit fittings which generally are made by some 
type of casting process that leaves a ridge at the mold 
parting line. A 90-deg connector extension with this 
ridge is almost impossible to seal into a control cabinet 
even with a gasket. As a rule most of these fittings 
are made the cheapest way possible and show it. The 
impossibility of the situation is recognized in both the 
JIC and the NMTBA Standards in paragraph 4.6.7 in 
which the last sentence of this paragraph was changed 
from oil and splash tight to oil and splash proof during 
the last revision of the standards.” 


Nomenclature of threadless types of fittings adaptable to liquid-tight flexible conduit. 





the body for the screws securing the cover, and oil- 
tight hubs.” 


4. “Letters of inquiry have been mailed to at least twenty- 


five manufacturers of conduit fittings, asking if they 
could supply oiltight L- or T-bodies designed for ma- 
chine-tool applications. So far we have had only one fa- 
vorable reply.” 


5. “The fittings we use are largely of the LB, LL or LR 


type, none of which are provided with a tight fitting 
cover. In view of this, we try to use them only in loca- 
tions that are free of oil and coolant and where avail- 
able space does no permit a bend.” 


There are some mavericks too among those who have 


tried to do a conscientious job: 


“We feel that the wording of the standards is rather 
ambiguous in some respects. In talking to one or two of 
the men who are instrumental in helping write the 
standards, I find that they do not practice what they 
preach. This knowledge gives us the courage to do a 
little interpreting of our own as far as the standards 
are concerned.” 


In one plant, it was noted that rectangular fittings 


Welding or brazing the fitting into a sheet steel cabi- 
net might solve the thread sealing problem. It has been 
done on shipboard with watertight marine fittings made 
of either steel or bronze. But welding is impractical with 
malleable fittings and brazing can only be done at the 
expense of an added machining operation on the face 
of a rough cast connector, assuming there is metal 
enough to do it. Zine base die castings used for some 
fittings do not lend themselves to brazing. 

Cover seals are just as much a matter of concern to 
several engineers: 


were located with the cover either underneath or on the 
side of the casting to discourage oil from getting past the 
gasket. The same problem arises in connection with 
terminal boxes: 


“We still use a limited number of standard sheet metal 
terminal boxes with knockout holes but confine them to 
dry locations. As matters now stand, it seems neces- 
sary to “Look the other way” at times and place the 
fitting with the cover in a position where little or no 
liquid will enter. From observation of purchased ma- 
chines, the practices of other concerns appear to be 
similar to ours and I recall no case where trouble has 


Pi i ove the cover seal on LB’s, T’s, TB’s, a 7 
1. “To improve the c al on LB’s, T’s, TB’s, etc se 
resulted from this source. 


we use a gasket and machine the body when necessary. 
On JIC automotive plant machines, where possible, we 
use explosion-proof malleable fittings with ground cover 
seats. A gasket and Permatex on the cover screws make 
a fair seal, but still the threads in the hubs are not 


The other viewpoint is expressed by two discouraged 
electrical designers: 


1. “We are eliminating as much conduit and as many fit- 


oiltight.” 

. “We cut Vellumoid gaskets for all fitting, conduit, and 
junction box covers. In addition, we use rubber 
O-rings as seals wherever a connector enters a junc- 
tion box or cabinet.” 

. “We are not satisfied with the present fittings. The 
JIC Standards allow no splicing of wires in T-bodies, 
etc., so we are interested in compact, tough L’s, LB’s, 
T’s, etc., having just sufficient opening for pulling wire; 
securely-fastened oiltight covers; blind tapped holes in 
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tings as possible because of their questionable features. 
In cast-iron base castings, we are using cored raceways 
and in fabricated bases are welding in raceways where 
it is economical. This practice -still leaves a small 
amount of conduit which we try to drain by a slight 
pitch away from junction boxes, because we know that 
the conduit is not all oiltight and that by “breathing,” 
some oil is deposited in the conduit. With drip loops, 
we keep as much out as we possibly can.” 

. “The question of conduit and fittings which conform to 
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Table I—Allowable Number of Conductors 
in Conduit! 


Nom- Actual size No. of wires‘ per conduit 
inal 
size, Rigid? Flexible® AWG. wire size 


in. ID,in. OD,in. OD,in. 14 12 10 8 6 4 


1, 0.622 0.840 0.910 1 l I 1 | 
> a 1.050 1.090 6 5 ee oe 
l 1.049 1.315 1.400 10 8 7 1 > t 
114 1.330 1.660 1.665 18 15 13 7 i 3 
11, 1.610 1.900 ive ga Zl wre 65 
2 2.067 2.373 2.440 © 35 2 i7 9 $8 
2% 2.469 2.875 3.00 29 50 «641 «625«O1S 
3 3. 068 3.500 3.350 90 77 64 38 23 


' Based on Tables 4 and 9, National Electrical Code. 

7 ASA Standard C80.1—1950—Rigid Steel Conduit, Zinc Coated 

‘ Greenfield flexible metal conduit. Synthetic coated flexible conduit 
has approximately same OD as rigid conduit, which has OD tolerance 
of +0.015, —0_030 in. up to L!, in. nom. diam. 

Minimum insulation, 4 *¢; in 





the Machine Tool Builders Electrical Standards and 
the JIC Standards had given us some trouble in the 
past, but has been answered, for our purposes, by de- 
signing our machines 
fittings are required.” 


so that little, or no conduit or 


Machine tool engineers are also faced with siutations 


like this: 


“In a few cases we need to attach conduit to a sheet 
metal box and form an oiltight connection without 
using threads. We cannot use a threaded fitting in this 
location because, due to casting variations, the length 
of the machine varies slightly and it would be necessary 
to cut each piece of conduit and thread it to an exact 
dimension for each machine. A threaded fitting would 
also present an assembly problem. We have been un- 
able to purchase a fitting for this purpose and have 
been forced to manufacture our own. The requirement 
is for a fitting which will clamp to the conduit and 
form an oiltight joint between the conduit and the box 
itself.” 


\ slidable expansion joint, designed for power distri- 





bution systems, might serve the purpose but is expensive. 

Conduit bushings are useful where rigid conduit is 
terminated inside a housing. Cheapest and commonest 
type is made of malleable iron with well rounded (but 
often rough) entry ways. Insulated bushings in the form 
of snapped-in fibre rings or molded phenolic bushings 
are to be preferred. 

Because base and column castings are all custom de- 
signed and wall thicknesses vary widely, there is no 
standard procedure for making a conduit connection to 
a cast-iron housing. Yet the problem frequently arises 
in wiring a pushbutton station mounted within a fixed 
or movable column or of entering a cast-in control en- 
closure. A straight coupling engaging a pipe tapped hole 
appears to be the logical answer. Cored holes often re- 
sult in improvisations of steel washers, neoprene gaskets, 
pipe nipples and couplings—a typical plumber’s job. 
Use of straight threads to produce swing joints for 
coated flexible conduit lead to leakage difficulties if the 
joint is exposed to coolant splash. 

Use of armored cable (BX, 
tools is ruled out completely 


Flexsteel) on machine 
(Par. 4.6.9 A). Con- 
structed of rubber-covered wires spirally wrapped with 
kraft paper in a loosely wound galvanized steel armor, 
this building material simply does not meet the primary 
test of being oilproof; in fact, the paper would act as 
a sponge for coolant and cutting oils. 

General-purpose flexible conduit (Greenfield) may be 
used only in two specific places: At pendant pushbutton 
stations where it is away from splash, provided it does 
not carry the weight; and as additional protection in 
compartments and raceways within the machine base or 
column. Such conduit and its associated fittings are not 
acceptable for machine tools generally because they are 
not liquid tight. Nor is the conduit adaptable to con- 
tinuous flexing when used in association with a sliding 
member on a machine. So-called box fittings do not hold 
the conduit well under vibration, allowing it to come 
loose in machine tool applications. In the meantime, on 
machines being shipped to general industry, these limita- 
tions frequently are being overlooked until present 
stocks of flexible conduit are used up. 





Tapered rubber bushing 
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Some fittings adopted by ma- 
chine tool builders for wiring 
systems. (A) Watertight fit- 
ting (Appleton) for connect- 








; 7 OLA KELL ing multiconductor cord or 

Co 4 Flexible OSs a oe 2 
ted cable LEIS aie rigid conduit to a cast hous- 
conduit B ee ing. (B) Sealed connector 
A (Crouse-Hinds) between cable 
and conduit. (C) Adaptation 
Conduit Oltight Straight of Appleton union to explo- 

Rigid locknut flexible connector--~, : 

‘conduit conduit, . sion-proof box entrance for 
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conduit. (D) Straight con- 
nector (Simplet) for Sealtite 
flexible conduit. Threaded 
bushing or ferrule screws into 
helix between convolutions of 


conduit core. 
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“Sealtite” flexible conduit (upper left) has a coating of Geon (vinyl chloride) extruded over a helical wound 
galvanized steel core, with a continuous copper bonding conductor which makes contact with a grounding bush- 
ing. CMH machine tool conduit (lower left) is fabricated of square locked, convoluted galvanized steel, asbes- 
tos packed tubing covered with a jacket of Geon or vinylite. A fishtail split grip ring is used in Crouse-Hinds 


condulets (upper right) for use with plastics covered flexible metal conduit. Note also the wedgenut fastener to 
hold the gasketed cover. A threaded bushing or ferrule that screws into the helical convolutions of the metal core 
of plastics coated conduit is a feature of the Simplet liquid-tight fitting, lower right. 


Paragraph 4.6.3 of the Machine Tool Standards calls 
for liquid-tight flexible conduit for connections involving 
small or infrequent movements. About three years ago 
two types (illustrated) appeared on the market, using 
polyvinl chloride (Geon) as a coating material. This 
conduit is furnished in nominal sizes from 3% to 2 in. 
with an OD approximating that of rigid conduit so that 
it can be used with threadless fittings designed for rigid 
conduit (not for thin-wall tubing). Methods of clamping 
steel tubing or pipe obviously have their shortcomings 
when applied to a relatively soft plastics case over flex- 
ible tubing. Recently, attempts have been made to modify 
the design of these fittings to get around the past two 
most important disadvantages, namely, leakage and sus- 
ceptibility of the conduit pulling out of the fitting, par- 
ticularly in the larger sizes. Some of the dissatisfaction 
expressed by readers is quoted below : 


1. “This special machine tool flexible conduit is better 
than the old Greenfield, but it is mechanically weak 
and cannot be used as a trapeze bar as some people are 
apt to do.” z 

. “The flexible conduit should be oiltight, at least as 
strong as steel Greenfield, and should not be susceptibie 
to damage from hot chips.” 

“Oiltight flexible conduit is difficult to assemble prop- 
erly and is likely to leak at the fittings. In addition to 
this, the oilproof jacket may split or puncture if the con- 
duit is bent at all sharply.” 

“The main trouble with the conduit has been the fur- 
nishing of short lengths and with wide variations in 
inside and outside diameters. When random lengths less 
than 25 ft long are supplied, it is uneconomical to cut 
them into short lengths. Frequently the conduit outside 
diameter varies from the OD of rigid conduit to the 
extent that it is impossible or extremely difficult to 
force the fitting parts on the conduit, or at the other 
extreme, the small size of the conduit does not permit 
proper clamping of the fitting.” 

“Most threadless fittings have been designed with a 
split clamp ring with sharp edges to permit it to bite 
into steel conduit. When adapted to plastics jacketed 
conduit, the sharp edges shear the covering, particu- 
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larly where the metal portions of the conduit puts a 
strain on the jacket and causes it to separate where it 
has been partially sheared. To prevent this the split 
clamp should be designed to give uniformly increasing 
clamping across the surface of the clamping means. 

“Basically, it is wrong not to have the grounding 
sleeve that fits in the end of the conduit furnished with 
the conduit fitting. (It is supplied both ways—Ed.) 
When fittings are furnished without such sleeves, sep- 
arate parts must be ordered. There is no reason why 
all makes of conduit should not use the same type and 
size of sleeve.” 

. “We have had difficulty with plastics coated flexible 

conduit pulling out of fittings originally designed for 
threadless conduit. In recent months we have been using 
a new fitting which works a lot better.” 
“Fittings for vinyl-covered flexible conduit could be 
improved by putting a neoprene O-ring ahead of the 
split ring, with deeper seating of the conduit into the 
fitting itself.” (Neoprene O-rings are now being used 
for such a purpose—Ed. ) 


Not all criticise the few attempts to develop fittings 
specifically for this class of service. One designer writes: 


“One line of fittings for coated flexible conduit has 
been under development for several years and is now 
available. Our experience indicates that these fittings 
are far superior to anything we have used in the past. 
They are claimed to be oil and vapor tight. The feature 
we really like about these fittings is the threaded 
grounding bushing which in addition to providing a 
good ground makes it practically impossible to pull the 
conduit out of the fitting.” 


Another application engineer likes the threaded fer- 
rule, but reports that variations in the size of flexible 
coated conduit makes it difficult to thread into some con- 
duit and the act of doing so tends to cut the operator’s 
fingers. In this fitting, the conduit is held, not so much 
by a clamp action, as by the ferrule. 

When the going really gets rough, some machinery 
designers have resorted to reinforced hydraulic flexible 

(Continued on page 240) 
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(al-and-Plastic 


In product design 


Partnership of both classes of materials can be exploited by intelligent 
product design, not only to enhance appearance but to provide en- 
gineering properties otherwise not obtainable; in some instances inti- 
mate compounds of metals and plastics provide entirely new materials. 


JOHN DELMONTE 


Consulting Engineer 


used in product designs to obtain qualities not 
possible when either class of materials is used 

by itself. Since metal-plastics combinations fulfill many 
functions and appear in many unusual guises, an analysis 
and classification of their fields of usefulness are pre- 
sented here. Although basic differences in physical 
properties between metals and plastics require care in 
assembly, such problems are generally surmountable. 
One general method of classifying metals-plastics 
combinations is based upon the relative mass of plastic 
to metal in the final component. More useful, perhaps, 
are classifications suggesting the functions accomplished. 
Table I indicates many of the functions. In some in- 
stances, the design is improved in appearance; in others, 
plastics may provide thermal and electrical insulation 
and corrosion resistance; and metals may offer their 
strength and electrical conductivity. In the sections to 


Pp LASTICS in combination with metals may be 


follow, many of these functions will be elaborated upon 
in discussions of metal coatings, metal inserts and re- 
inforcement, and other combinations. In effect, metals 
and plastics as complementary materials will also be 
discussed. However, attention is first given to the ex- 
ternal appearance of metal-plastics assemblies, in which 
both materials are prominently featured for an en- 
hanced appearance. 

Appearance. In well-designed household electrical 
appliances, business machines, and instruments, metal 
and plastics can do much to enhance each other’s ap- 
pearance. Industrial stylists have made effective use 
of such combinations in luxury-type products, for 
example in the more decorative electric clocks. More 
conventional styling of plastics and metals is suggested 
by the electric coffee maker in Fig. 1, and the inter- 
communication unit reproduced in Fig. 2. Not only are 
the opaque phenolic components attractively styled in 

these products, but they are 
also functionally introduced 
as ideal materials of con- 
struction in these applica- 
tions by combining good 
mechanical with good di- 
electric properties. Rich, 
black phenolics offer an 


Fig. 1 (Left)—Effective appear- 
ance values are gained in this 
coffee-maker through 
contrast between black Durez 
phenolic parts and the chromi- 
um-plated elements. Fig. 2 
(Right)—Mottle-effect phenolic 
(Bakelite) contrasts with bright 
metal in the grille for this bat- 
tery-powered intercom unit. 


electric 
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Table I—Analysis of Typical Metal-Plastics Combinations 


Functions accomplished 


Metals offer plastics physical reinforce- 
ment 

Plastics provide corrosion resistance for 
metal components 

Metal films render plastics components 
electrically conductive or aid removal 
of static charges 

Plastics facilitate assembly of numerous 
metal components 


Metals assist heat conductivity of plas- 
tics 


Plastics provide heat insulation for metal 
control knobs 


Metals provide electrically conductive 
path within molded plastic components 


Plastics insulate electric resistance wire 
and distribute heat 


For electrical insulation connectors pass- 
ing through metal panels 


Noise reduction through vibration-ab- 
sorbing medium 


Appearance enhanced; saleability 


Heat transfer from metal component 
aided by potting compounds 





Representative applications 


Threaded components; screw thread, con- 
duit, pipe fittings for assembly purposes 


“lectrical hardware, exposed to exterior 


Printed electric circuits on_ plastics. 
Housings for directional antennas 


Multiterminal elements molded into in- 
tegral blocks. Commutator devices 


Laminated sheets of plastic with wire 
screen or sheet in close proximity to 
surface 

Instrument and temperature regulators 
are controlled by rotating studs to 
which are fastened plastics knobs 

Telephone handsets, plugs and 
nectors 

Newly developed low-temperature heat- 
ing panels, employing embedded con- 
ductors 

Low-loss plastics as bindings, brackets 
and mounting devices, coaxial cables 

Fan housings or grilles in conjunction 
with rotating motors 

Measuring instruments; household ap- 
pliances 

Small transformers, 
electronic assemblies 


con- 


motor coils and 


Typical materials employed 


Molded phenolic with screw-thread in- 
serts 


Baked enamel, protective coatings 


Silver films on thermosetting molded 
parts 


Phenolic, melamine, or alkyd molded 
plastics with flat or round terminal 
inserts 


Phenolic or urea laminates, with alumi- 
num sheet close to surface 


Molded phenolic knobs for home electric 
appliances 

Phenolic, polystyrene and 
copper wire conductors 

Phenolic laminates, and rubber-resin 
compositions with Nichrome wires 


moldings 


Polystyrene, polyethylene, and low-loss 
phenolics 


Molded phenolic or injection molded 
housings 


Phenolics, ureas, melamines and acrylics 


Polyesters, polyvinyls, and cast phenolics 
with mineral fillers 


interesting contrast to the chromium-plated surface of 
the coffee bowl. The temperature control and switching 
mechanism may be suitably mounted in the base. The 
mottled effect of the intercommunication unit suggests 
the variations possible in opaque phenolics. However, 
for colorful and attractive tones in thermosetting plas- 
tics, the urea- and melamine-formaldehyde plastics are 
outstanding in the appearance and styling of electrical 
products. 

Metal-Coated Plastics. The functions accomplished 
by metal-coated plastics are significant as indicated in 
Table I. Electrical conductivity and the removal of 
static charges are characteristics not possessed by the 
more common plastics. Thin metal film applied by 
chemical deposition, electrically conductive lacqueres, or 
high-vacuum evaporative techniques are among the 
processes utilized for achieving electrical conductivity. 
Molded or laminated plastics may have electrical cir- 
cuits printed on their surfaces by these methods, a 
procedure which is already well established in minia- 
turization programs, and also as a means of reducing 
assembly costs by eliminating expensive wiring. Once 
a conductive film has been established on a plastics 
surface, electroplating techniques may be applied and 
the thickness of metal coating increased to any desired 
range, 

Metal strips or applied metal films find use where 
the removal of static charges from the surface of plas- 
tics is necessary to minimize dust accumulation or in 
terference with high-frequency radio reception. An 
example would be a laminated or molded plastics hous- 
ing for an antenna system. As electric charges tend to 
leak from an insulated surface toward the ground, there 
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may be electric discharges creating an interfering static 
in the reception of the antenna system. The static 
charges may initially have been produced, for instance, 
by air friction over the surface of the plastics encase- 
ment, which possesses high surface-insulation resistance. 
The provision of leakage paths (metal strips or coat- 
ings) in intimate contact with the plastics surfaces will 
carry away undesirable charges. 


Metal Inserts in Molded Plastics 


Inclusion of metal inserts in molded plastics offers 
many possibilities in the design of electric components. 
In practice, metallic elements (or inserts as they are 
called) are positioned in the mold and acquire precise 
spatial relationship to one another, as the molding mate- 
rial flows about those portions projecting from the mold 
surfaces. After the plastics material sets, the metal 
inserts are permanently embedded in the insulating 
material and maintained in precise physical relation- 
ship to one another. A typical example of this is the 
multiprong connector plug (see Fig. 3A). 

Various alternatives to this method, such as machin- 
ing and locking elements in position in an insulating 
medium, are not only time-consuming during assembly, 
but are also prone to inaccuracies due to eccentricities 
in the drilling of holes to position the rods. Problems 
multiply as the space available becomes less, a situation 
which has a familiar connotation in terms of recent 
miniaturization techniques. Accurately constructed 
molds, however, with holes for receiving the pin prongs 
carefully positioned and reamed to fit snugly the rod- 
like inserts permit the entire assembly to be realized 
in one swift operation during the process of molding. 
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Table Il—Coefficients of Thermal Expansion 
of Selected Metals and Plastics 
(Linear per deg C in range 30-60 C; « 10°) 


Phenolics, general purpose 35-40 
High impact 25-30 
Asbestos, heat resistant 25 
Mica, low loss 20 

Alkyd, mineral filled 20 

Polystyrene 60-80 

Cellulose acetate 80-160 

Urea- and melamine-formaldehyde 25-30 

Nylon—FM-10001 molding powder 100 

Polyethylene 180 

Polymethyl methacrylate 70-90 

Aluminum 24 

Copper 17.7 

Brass 18.5 

Phosphor bronze 17.0 

Steel 12.0 





While molders may show a preference for circular 
inserts positioned with their axes parallel to the direc- 
tion of mold closing, this preference should not neces- 
sarily restrict the designer of electric components. The 
methods of transfer molding and injection molding 
make it possible to introduce nonsymmetrical metal 
inserts at all angles with respect to the mold construc- 
tion. The molding compound, flowing into the mold 
through a restricted gate, does not develop pressure 
inside the mold and upon the inserts located therein 
until the mold is filled. Then, acting as a hydraulic 
medium, the plastic distributes pressure uniformly in 
all directions, with a minimum of disturbance to the 
inserts. Of course, it should be recognized that inserts 
entering the mold cavities from side and oblique angles 
will entail more complicated and more costly mold 
construction. If such designs are necessary designers 
have displayed remarkable ingenuity in designing tools 
to attain the desired combinations. 

Consider for example, the multiconnector terminal 
strip of Fig. 3B. There are units similar to this with 
flat metal strip inserts numbering in the hundreds. 
Through the integrating medium of molded plastics 
these inserts are literally “assembled” during the mold- 
ing process. In their ultimate use as terminal blocks 
or as connectors to commutating devices, the molded 
plastics part with closely integrated metal inserts repre- 
sents a unique assembly. Additional problems are 
introduced when the flat metal strips require the mold 
to be divided and parted in several directions to accom- 
modate them. These problems are concerned chiefly 
with finishing of parts and the elimination of flash 
which will “squeeze” into the hairline space separating 
individual mold components. 

Although manufacturers of electric components have 
acquired confidence in designs of molded plastics em- 
bodying metal inserts, there are several basic design 
requirements which should not be overlooked. These 
include : 

1. Provisions for preventing the insert from pulling 
out’ or turning in position. Screw machine inserts 
should specify a deep diamond-knurl on outside sur- 
faces embedded in the plastic or hexagonal stock with 
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a circumferential groove or undercut. Flat metal in- 
serts will not turn, though pierced holes, notches, or up- 
set surfaces may be necessary to avoid pull-out. 

2. Design features to minimize the filling of threads 
by the plastics molding material. Circular metal inserts 
provided with threads are held upon insert-holding pins 
if they are female threads, or positioned into reamed 
holes on the molding surface if a projecting threaded 
member. The threads will usually fill with molding 
compound and required re-tapping unless a smooth 
shoulder engages an equivalent opening of the mold. 
The flow past the shoulder is negligible if a snug fit 
with the mold member is attained, acting as a barrier 
to the component tending to flow into the threads. 

3. Assignment of tolerances commensurate with the 
shrinkage characteristics of the material in which in- 
serts are embedded. Shrinkage characteristics of uni- 
formly thick plastics with symmetrically positioned in- 
serts may be anticipated with reasonable accuracy and 
provided for in the mold construction. Non uniform 
material and insert distribution necessitate more liberal 
tolerances. Asbestos-filled or mica-filled phenolic and 
alkyd compositions offer low shrinkage and are recom- 
mended molding materials for accurate tolerances be- 
tween center lines of metal inserts. 

4. Recognition of the differences in thermal expan- 
sion between the metal insert and the molded plastic. 
Not only are the coefficients of expansion of metals and 
plastics quite different (see Table II), but also their 
thermal conductivities are of considerable import. For 
example, if a metal insert fulfilling a circuit connective 
function should overheat, the metal insert may expand 
before the heat is transferred to the low-thermal con- 
ductivity plastic. The net result may be a cracked 
plastics component. Alleviating the situation is the fact 
that plastics possess lower moduli of elasticity than 
metals and exhibit tendencies to creep under stress. 
Fig. 3C illustrates a selection of several small appli- 
cations of molded-in metal inserts. 

Examination of Table II will reveal the molding 
compositions whose thermal expansion coefficients com- 
pare most favorably with the metals. Among the metals, 
aluminum matches the thermosetting plastics most 
closely, and its use as an insert material in molded 
plastics should be encouraged. Thermoplastics in gen- 





Fig. 4—Oscillator coils in this electronic instrument con- 
troller are embedded in a phenolic molding compound 
for service protection. (Source: Brown Instrument Co.) 
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Fig. 3—Metal-plastics combinations find a particularly important and wide field in a multitude of electronic and electrical 





components such as shown here, where the metal elements are molded as inserts: A, a multiconnector Cannon plug. B, a 
multiconnector terminal strip. C, selected assemblies of electrical and electronic components molded in Durez phenolics. 


eral possess the greatest difference, and whether the 
part is cooling in the mold or receiving heat through 
a terminal or attachment screw serving as metal insert, 
the plastic must yield sufficiently, or it will crack. The 
amount of material about the metal insert will of course, 
depend on the overall size. For example, while % in. 
may be a suitable wall for a '%4-in. diam metal insert, 
a 6-in, part may require a 1%-in. diam wall. 

Since small threads in molded plastics lack the 
strength of their metal counterparts, the utilization of 
screw-machine metal inserts is a common practice and 
invaluable for terminals and the numerous attachments 
that appear in electrical components. Flat metal stamp- 
ings as terminal connectors, pin prongs as through con- 
nectors, and receptacles for plugs are also popular 
metal inserts extensively employed in plastics. The prin- 
ciples of minimizing electrical contact resistance should 
be closely adhered to in order to avoid developing ex- 
cessive heat in the metal connector, a condition which 
may overstress the plastics encasement because of its 
low thermal conductivity. 

While in most instances, metal inserts are included 
in molded plastics in the guise of small parts turned out 
in automatic screw machines, or punch press operations, 
they may follow a less regular, though electrically con- 
ductive pattern. The embedded wires of telephone 
handsets are an example of this possibility. Interter- 
minal connections may be established prior to the mold- 
ing process, the latter finally, through the molding 
material, achieving a permanently combined unit. Dur- 
ing transfermolding techniques, disturbance of such 
inserts is held to a minimum. An even more striking 
example is offered by the embedded oscillator coils in 
the well-known moving-vane type electronic instrument 
controller shown in Fig. 4. These coils have been 
molded in a phenolic compound for moisture protection 
and permanence. 

Potted assemblies of electrical components in general 
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may be considered as metal-plastics combinations. For 
example, standard oscillator coils for wave meters and 
capacitors are completely molded in plastics for per- 
manence and durability. In fact, the growing use of 
potting compounds reflects the importance of replacing 
dead air spaces with plastics compounds which not only 
add to the durability of the parts but also will aid trans- 
fer of heat to exterior, radiative surfaces. Small elec- 
tronic control assemblies find these procedures invalu- 
able. 

Metal Reinforcement for Plastics. There are com- 
binations of metals and plastics which are noteworthy 
by reason of the large mass of metal, providing struct- 
ural and other functional benefits. Differences in ther- 
mal behavior would produce an even more marked 
effect, as there would be a smaller plastic mass to resist 
changes relative to the metal. Small, yet significant 
shrinkage in the plastic, will cause further dimensional 
differences and lead to cracks in the plastic material. 
Softer compositions more susceptible to cold flow may 
vield sufficiently to avoid the stresses producing these 
cracks, and are to be recommended for this purpose. 

This experience has been encountered in the design 
of small machine housings consisting of plastics molded 
about a frame of die-cast or stamped-metal frame. 
During service, cracks would develop in the plastics 
encasement unless provisions have been made for ther- 
mal differences and service shrinkage. Great care is 
needed in the selection of the material, because the more 
heat-resistant thermosetting compositions lack sufficient 
stability when molded about large metal cores. It may 
be preferable to consider an inherently flexible thermo- 
plastic or to produce a design in which the metal com- 
ponent will be assembled to the plastic in a separate 
operation, through points of attachment which would 
compensate for thermal differences and service shrink- 
age. These comments are particularly applicable to 


(Continued on page 254) 
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Performance of POCITONIC drives 


Advantages and limitations of half-wave electronic speed con- 
trols for small motors; operating characteristics under varia- 
tions in load, voltage and frequency; relation between torque- 
producing and heat-producing effects of armature current. 


4 ’ J IDESPREAD application of electronic speed 
control has resulted in a number of technical 
articles covering the operating characteristics 
of certain equipment and circuit modifications*, but only 
a little information is given on the simple half-wave con- 
trol; yet it is the fundamental circuit from which the 
more complex equipments are derived. This versatile 
control should enjoy an acceptance in light power motor 
applications comparable to that of its mechanical power 
counterpart, the single-cylinder gasoline engine. A 
better understanding of operating characteristics, the 
reasons for circuit behavior and limitations in applica- 
tion might stimulate interest in wider use of half-wave 
electronic motor controls. 


* For example see the following articles in Evectricat Manvu- 
FACTURING: ‘“‘Constant Speed Winding of Textile Yarns,’”’ in Sep- 
tember 1949, p. 84, and “‘Electric Drives with Speed Control,” December 
1950, p 70; January 1951, p. 98; February 1951, p. 94. Other references 
in bibliography at end of article. Consult listing under “Feature Article 
Reprints” in this issue for references available in reprint form. 


220 VOLT 
60 CYCLE 


Advantages of this simple circuit are: 


he 


Simplicity and minimum number of component 
parts. 


. Wide stepless range of speed control with auto- 


matic speed regulation. 


. Possibility of speed adjustment being made 


from minute electrical signals. 


. Self-limited armature current, particularly at 


stalled conditions and beyond the range of speed 
regulation. 


Among its disadvantages should be listed: 
1. Increased heating of the motor per ampere- 


equivalent of torque, necessitating a larger 
frame size of motor for continuous operation 
at a given load. 


. Pulsating torque, caused by discontinuous arm- 


ature current and only partially smoothed by 
the inertia of the armature. 


CIRCUIT CONSTANTS 


1C 16.0 mf 
2C 0.22 mf 
3C 0.001 mf 
IP = 10,000 ohm 
1R 7,000 ohm 
2R~ = 12,000 ohm 
3R 30,000 ohm 
4R 100 ohm 
a 10 ohm 
rit 220 volt 
1S1T 2.5 velt 
2S1T 5.0 volt 
3S1T = 7.5/7.5 volt 
4S1T 275/275 volt 


Fig. 1—This half-wave electronic motor control circuit was used in developing the compar- 
ative data presented here. Power from a single-phase source is applied to a grid-controlled 
half-wave rectifier in series with the armature of a d-c shunt motor; motor field is sup- 
plied by a diametric rectifier energized by one of the secondaries of the transformer PIT. 
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3. Optimum speed regulating ability is associated 
with motor design constants to which little at- 
tention has been previously directed. 

Factors important in the performance of the single- 
phase half-wave electronic speed control were studied 
using the controlled rectifier circuit shown in Fig. i 
in comparison with d-c generator and straight rectified 
power supply for the armature. This control circuit con- 
sists of a 220-volt 60-cycle single-phase a-c source ap- 
plied to the grid-controlled half-wave thyratron rectifier 
in series with the armature of a d-c shunt motor. This 
source also energizes the primary of the transformer 
P1T. The shunt field of the motor is supplied from a 
diametric rectifier energized by 4#S1T, one of the 
secondaries of this transformer. Another secondary 
winding of the same transformer, 3S1T, is used in a 
conventional phase-shift bridge circuit to impress a 
quadrature-lagging alternating voltage (added to a por- 
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Fig. 2 — Speed-torque characteristic Fig. 
curves under full field with three dif- 
ferent methods of armature excita- 
tion: A, d-e generator; B, uncontrol- 
led half-wave rectifier; C, complete 
speed-control circuit shown in Fig. 1. 
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Torque, lb-ft 


3—Average 
and torque under full field conditions, 
for d-c generator excitation of the 
armature at A, and either controlled or 
uncontrolled half-wave excitation at B. 
(Shunt-field current held at 120 ma.) 


tion of the field voltage as a d-c reference) on the con- 
trol grid of the thyratron in the armature circuit. The 
transformer also has two secondary windings which are 
used to heat the filaments of the two tubes. 

Motor used in these tests was a d-c shunt motor de- 
signed for operation with this control. It was not a 
stabilized shunt design which would be characterized by 
a small amount of series field excitation, but did incor- 
porate a single commutating interpole. The frame size 
was comparable to a 1-hp, 1725-rpm basic-speed motor, 
but in this drive the continuous rating of the motor was 
approximately 4 hp. 

Field winding was rated 230 volts to make the field 
current small enough (about 120 ma) to be supplied 
from an 83-type rectifier tube. The rectifier circuit sup- 
plying the shunt field was not provided with extra filter- 
ing; ripple in the field current is determined by L/R in 
the shunt-field circuit itself. An external resistance 4R 
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current Fig. 4—Relation between 
torque-producing (average) 
and_ heat-producing (rms) 
values of armature current 
for generator excitation A 
and half-wave excitation B. 
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of 100 ohms in series with the shunt field winding was 
required in the final control circuit and was left in the 
circuit for all data. The cold resistance of the field wind- 
ing was 1800 ohms, increasing to about 2000 ohms with 
the temperature rise resulting from operation long 
enough to take a set of readings at stalled conditions. 
The stalled armature current may be 30 amp rms or 
more. 

Armature was rated at 140 volts since the nominal 
supply voltage applied to the armature through the 
half-wave rectifier permits 140 volts to be developed 
across the armature terminals at full-load average arma- 
ture current. The motor was operable in either direc- 
tion of rotation by using standard magnetically con- 
trolled contactors which reverse the armature connec- 
tions. 

Thyratron used in the armature circuit of this equip- 
ment was a GL-5545, an inert gas-filled air-cooled 
quick-heating (60 sec), filament cathode tube. It is rated 
at 6.4 amp average current, 80 amp peak current, 1500 
peak inverse volts, and has an average arc drop of 16 
volts. The grid firing circuit was composed of a small 
amplitude quadrature-lagging a-c voltage plus an ad- 
justable d-c voltage source. This adjustable-magnitude 
reversible-polarity d-c component is the difference be- 
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Fig. 5—With an uncontrolled half-wave rec- 
tifier as the source for the armature circuit 
of a d-c shunt motor, voltage and current 
are as shown here for high and intermediate 
speed and stalled conditions. Armature cur- 
rent is represented by the voltage drop 
across the lumped resistance of the arma- 
ture circuit. 


tween an adjustable reference voltage 
which pre-sets the desired speed level, 
and the armature terminal voltage used 
as a measure of speed in this circuit. 
The filtered reference voltage is derived 
from the voltage impressed on the field 
by the setting of potentiometer 1P. The 
combination is a closed-system regula- 
tor utilizing armature-voltage feedback 
in the cathode circuit to regulate speed 
in a manner often used. 

As a foundation for evaluating the 
behavior of the d-c shunt motor with 
its armature circuit supplied from a 
half-wave rectifier, the behavior of the 
motor when operated in the conven- 
tional manner from a generator-type 
of d-c supply was first investigated. 
Curves A of Fig. 2 show the relation- 
ship between speed and torque when 
the armature circuit is supplied from a 
140-volt generator, and the shunt field 
is supplied with approximately 120 ma 
from a separate generator (solid lines) 
or with the same amount of cur- 
rent from a diametric rectifier circuit 
(dashed lines). Similar test runs were 
also made at reduced values of arma- 
ture voltage, producing speed-torque 
curves of comparable shape and slope, but at correspond- 
ingly lower speed levels, as indicated by the representa- 
tive curve for 125 volts on the same graph. 

Curves A of Fig. 2 demonstrate that: 

1. Speed at a given value of torque is almost directly 

proportional to the applied armature voltage (ne- 
glecting armature //-drop at these voltages). 


tN 


Speed-torque characteristic. is practically un- 
changed when the shunt field excitation is supplied 
by a diametric rectifier instead of the usual d-c 
generator. 

3. Speed is essentially constant as the torque load is 

increased. 

By consideration of the armature resistance (about 
2.1 ohms) and the high value of the armature current 
(about 11 amp at 5 lb-ft torque), this constancy of 
speed indicates a decrease of field flux with field cur- 
rent when the torque is increased, which may be ex- 
plained by armature reaction at the higher values of 
armature current. 

Relationship between armature current and torque 
can be determined from Fig. 3. This relationship was so 
little changed by supplying the armature with either 
140 volts or 125 volts that the single curve 4, drawn 
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as a solid line, suffices for both cases. The shunt-field 
current was maintained at a constant value of 120 ma, 
as used in taking the data of curve 4 of Fig. 2; it made 
no appreciable difference in the curve whether the field 
was supplied from a generator or the diametric rectifier. 
These tests were not carried out to stalled conditions, 
but it is apparent that the sole limit on armature current 
at stall would be imposed by the armature resistance of 
about 2.1 ohms. This would allow about 80 amp arma- 
ture current, very probably a damaging value. 

Behavior of the d-c shunt motor supplied from an un- 
controlled half-wave rectifier is shown as a group of 
curves superimposed on the curves of its operation when 
supplied from conventional d-c. For comparison with 
the generaior d-c case, Fig. 2 shows (dotted curves B) 
the speed-torque characteristic with the uncontrolled 
half-wave rectifier supplying the armature plotted to 
the same scale as used in the previous case. A speed- 
torque curve taken at a 5 per cent reduction in line 
voltage is also plotted as the lower dotted curve B. 

Relationship between average armature — and 
torque for these conditions is shown in Fig. 3 Dotted 
curve B indicates that only a slight change is produced 
by exciting the armature from the rectifier as compared 
with the generator source. Rating the armature of this 
machine on the basis of 4.4 amp per hp at 230 volts, and 
assuming this to be a 1-hp frame size, the armature cur- 
rent at the rated 140 volts would be approximately 7.2 
amp, corresponding to a torque of about 3.5 lb-ft, as 
indicated by the construction lines of Fig. 3. 

In Fig. 4, the average armature current vs rms arma- 
ture current curve is drawn as a solid line when the 
armature excitation is from a half-wave rectifier source 
for comparison with the dashed curve representing the 
rms values of the armature current when supplied from 
a d-c generator. This indicates that the heat-producing 
value (rms value as indicated by a dynamometer, iron- 
vane, or thermocouple instrument) of the armature cur- 
rent is considerably higher than the d-c torque-produc- 
ing value (average value as indicated by a D’Arsonval 
instrument). If this motor were rated at 7.2 amp con- 
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Fig. 6—Speed-torque characteristic 

of the complete circuit. Provided 

line voltage is maintained constant, 

speed is held a _ pre-set level as 
torque is varied. 
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Fig 7—If reference voltage is held 
constant the speed is independent 
of line voltage for load torque rang- 
ing up to about twice rated value. 
Potentiometer setting at midpoint. 





tinuously when operated on d-c from a generator, then 
this value of 7.2 amp is the rms (heating) value, which 
on half-wave operation would require de-rating the 
motor to about 4 amp average current and a correspond- 
ing reduction of full-load torque to about 2 lb-ft (see 
construction lines Figs. 3 and 4). 

Interpretation of Figs. 3 and 4 for half-wave 
armature excitation yields information which: 


Shows the speed is very much dependent on torque, 
unlike the relative constancy of speed vs. torque 
when the armature is supplied from a d-c gener- 
ator. Thus the half-wave uncontrolled rectifier is 
not a direct substitute for the generator. 

2. Establishes the condition of limited torque at stall. 
This is not undesirable since it corresponds to an 
automatically limited amount of armature current 
under these abnormal conditions. This current lim- 
iting action is inherent in the operation of a half- 
wave rectifier supplying an inductive load. 

3. Demonstrates that at a given a-c supply voltage 
this speed-torque curve sets the boundary condi- 
tions for a thyratron-controlled d-c shunt motor. 
When automatic grid phase control is used to main- 
tain constant speed at different pre-set speed levels, 
this curve represents the full-on condition. The 
curve is the limit imposed when the tube is full-on 
as compared to “throttled” conditions at reduced 
torque when the thyratron is phased back. 

4. Confirms that torque is proportional to the aver- 
age value of the armature current but that the heat- 
producing value of this current is greater than the 
torque-producing value. There is more heating per 
unit of torque than in the case of operation from a 
d-c generator. 


Voltage and current wave-forms of the armature cir- 
cuit of a d-c shunt motor supplied from an uncontrolled 
half-wave rectifier under various conditions of shaft 
loads and speeds are shown in Fig. 5. The diagrams 
also show the distribution of voltage across the elements 
of the circuit at any instant. In this type of voltage plot 
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Fig. 8—With line voltage constant, 
changes in frequency have little ef- 
fect at light loads but tend to in- 
crease the speed slightly with drop 
in frequency of line supply. 
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the armature current is represented by the voltage drop 
across the lumped resistance of the armature circuit. To 
relate these diagrams to the speed-torque curves of Fig. 
2, the upper sketch corresponds to operation when the 
motor is overdriven from the shaft at about 3500 rpm 
and so demands less current than that which would be 
required to maintain its rotation at this speed. In this 
instance the counter-emf is behaving like a capacitor 
which is attempting to charge up to the peak value of 
the supply voltage wave. The center sketch corresponds 
to operation at about 1725 rpm with a torque load of 
about 2.6 amp. The bottom sketch corresponds to stalled 
condition, with average armature voltage reduced to the 
value of /R-drop, and a torque load of about 6 lb-ft 
(average current greater than 15 amp). This is the lim- 
iting value of armature current under stalled conditions, 
and it does not exceed approximately six times the rated 
full-load armature current, as may be determined from 
Figs. 2, 3 and 4. 


Speed-Regulating Performance 


Next step in the investigation was to examine the 
overall performance of the complete circuit acting as a 
speed regulator, in order to make a comparison of this 
operation with the characteristics already here dis- 
cussed. Representative curves of speed vs torque, aver- 
age armature current vs torque, and average vs rms 
armature current are superposed on the curves of Figs. 
2, 3 and 4, with a dashed line used to express the char- 
acteristics of the integrated drive composed of the motor 
and its associated automatic control. The upper of curves 
C in Fig. 2 is the one for which data was taken with 
the supply voltage maintained at 220 volts and the speed 
control potentiometer 1P set at its midpoint. The lower 
speed-torque curve is taken from data with the line 
voltage reduced by 5 per cent. 

A more complete picture of this characteristic is pre- 
sented in Fig. 6 where supply voltage and potentiometer 
setting are used as parameters. These curves show how 
the speed is automatically maintained at the pre-set level 
as the torque is varied, provided the line voltage is 
maintained at a constant value. The behavior of the 
drive is to reduce the motor speed slightly as the line 
voltage is decreased, thus making speed a function of 
line voltage. While this operation is satisfactory for 


many applications where the line voltage is not expected 
to fluctuate, or where the small speed variation with 
line voltage fluctuation is not detrimental, an investiga- 
tion was made of this behavior. 


Although a reduction 
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Fig. 9—Voltage and _ cur- 
rent wave forms of the ar- 
mature circuit of a d-c shunt 
motor supplied from a con- 
trolled half-wave rectifier. By 
advancing the firing angle of 
the thyratron as load increas- 
es, speed is maintained con- 
stant. Armature counter-emf 
per unit of speed decreases 
as average armature current 
increases providing an error 
signal by which firing is 
advanced to maintain speed. 
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in line voltage weakened the field and decreased the 
amplitude of the quadrature component of the grid 
voltage, the speed decreased because the dominating 
factor in the speed regulating action is to force the speed 
to follow the reference voltage derived from the unregu- 
lated voltage across the shunt field winding. A minor 
modification of the circuit was made by the introduc- 
tion of a voltage regulator glow tube and filter section 
in such a way as to maintain the reference voltage of 
potentiometer 1P at a constant value regardless of line 
voltage variation. Three of the resultant speed-torque 
curves are plotted in Fig. 7 for one potentiometer set- 
ting (midpoint of the dial) under conditions of line 
voltages which varied from 188 to 220 volts. 

Relative independence of speed from line voltage fluc- 
tuation if the reference voltage is held at a fixed value 
is clearly shown by these curves. The maximum devia- 
tion from the pre-set speed is only about 3 per cent 
even though the line voltage is changed by a total of 
about 15 per cent and the speed is measured at values 
of load torque ranging from no-load to about twice 
rated torque. 


Particularly Good at Low Speeds 


Returning to operation of the drive as it is usually 
constructed, it should be noted in Figs. 2, 6 and 7 that 
the speed regulating ability breaks down as the charac- 
teristic curve approaches the full-on boundary limits of 
uncontrolled half-wave operation ; that is, after the tube 
has been phased full on. This constancy of speed over a 
wide range of load is particularly good at the low speeds 
where it is most needed. At these low speeds regulation 
usually produced by /R-drop is poor as is the inherent 
speed-torque characteristic of the half-wave excitation 
itself. 

Average armature current plotted as a function of 
torque falls on the curve previously plotted for the case 
where the armature was supplied from an uncontrolled 
half-wave rectifier, and is shown by the dotted curve B 
of Fig. 3. The very slight deviation of the average arma- 
ture current vs torque characteristic from the charac- 
teristic with a d-c generator supplying the armature is 
negligible at rated line voltage for loads up to the rated 
value. At reduced line voltages, the field current is also 
decreased so that more armature current per unit of 
torque is required, particularly at the higher load levels. 

There should be a slight change in the relationship 
between average and rms values of armature current at 
the different amounts of phase retard associated with 
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operation at different speed levels because of the slight 
change in wave form of the armature current. However, 
the difference is so slight as to be indistinguishable on 
the small scale graph of Fig. 4. 

If the frequency of the supply voltage is changed with 
the line voltage maintained at 208 volts, characteristics 
will be affected as shown in Fig. 8. The difficulties met 
in taking this data were such that they are not as 
reliable as the other data, although undoubtedly repre- 
sentative. The wave form of supply voltage may have 
been badly distorted in these tests because of the effect 
of half-wave rectification on one phase of a three phase 
alternator rated at only 7.5 kva. 

Variations in frequency affect the quadrature com- 
ponent of grid voltage since a lower frequency will 
advance the phase of this component rather than change 
its amplitude. An advance in phase has the effect of ad- 
vancing the firing of the thyratron and increasing the 
output, all other factors remaining unchanged. Further, 
a reduction in frequency reduces the effectiveness of the 
armature inductance to limit current and results in an 
increase in available torque and a consequent rise in 
speed. Both factors tend cumulatively to recalibrate the 
control for a slightly higher speed level. 

To maintain a constant speed when the load is in- 
creased the firing point of the thyratron should be ad- 
vanced as shown in Fig. 9, a wave-form diagram simi- 
lar to Fig. 5. In this series of diagrams it is assumed 
that the counter-emf level is directly proportional to 
speed and does not change as a function of load if the 
speed is maintained constant. In practice the armature 
counter-emf per unit of speed decreases as the average 
armature current is increased, and it is this fact that 
contributes to the very good speed regulation of this 
control. This is the source of the error signal by which 
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Fig. 10—Inherent power factor and overall efficiency 
of the integrated drive as a function of load torque. 
Pulsating nature of torque-producing current sets up 
heating losses not met with a steady armature voltage. 
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the firing is advanced to maintain speed, without any 
appreciable change in speed being required to produce 
the error signal. 

While it is realized that efficiency and power factor 
measurements on a drive as small as this are not of im- 
mediate importance since the primary feature is good 
speed control and good speed regulation, the data of 
Fig. 10 was taken because of its general interest. The 
solid curves show the range of overall efficiencies of such 
a drive. As expected, the efficiency is lower when oper- 
ating at a reduced speed level, as shown in the curve for 
a setting of the potentiometer at about its midpoint, be- 
cause of the relatively large armature resistance losses 
compared to the mechanical output. Since the torque- 
producing current is of a pulsating nature, the additional 
heating losses caused by the high rms value of this cur- 
rent will reduce the efficiency of the motor itself to a 
value below that achieved during operation from a d-c 
generator source of armature voltage. 

Inherent power factor, shown as dotted lines in Fig. 
10, is also poorer, as expected, at a lower speed level. 
The firing is delayed to produce the reduced arma- 
ture voltage and the current pulses begin late in their 
respective a-c half-cycles in a manner which may be 
compared to the phase lag of current in a highly induc- 
tive circuit. 

Although this motor was not of a design intended for 
operation under weakened field conditions, it was oper- 
ated at reduced values of field current to obtain the data 
of Fig. 11. Again, in order to have a basis for compari- 
son, operation was examined with the armature sup- 
plied by a d-c generator, an uncontrolled half-wave rec- 
tifier, and finally with the controlled half-wave rectifier 


functioning as a speed regulator. In these instances it 
(Continued on page 258) 
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Fig. 11—Effect of field weakening when used to 
raise speed above basic values by inserting series 
field resistance; d-c excitation at A, uncontrolled 
half-wave rectifier at B, and regulated rectifier at C. 
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Telephone-Answering Machine Automatically Records Calls 


OUR principal functions are 
performed by this equipment 
developed by Electronic Secretary 
Industries, Milwaukee, for accept- 
ing and recording a telephone call: 

1. Incoming call starts cycle. 

2. Call is answered, identifying 
the station and giving instruc- 
tions to calling party for re- 
cording the call. 

3. Recording the message. 

4. Terminating the call and re- 
setting for next call. 

Answering cycle is started by in- 

ductive pickup from the bell ringing 
coil which is not influenced by ex- 


traneous noise that might cause false 
starts with an acoustical pickup. 
Mounted under the cover of the 
unit on which telephone set rests is 
a triggering coil in which voltage is 
induced by the field set up by bell- 
ringing coils. This voltage is am- 
plified to close a relay to a time 
delay circuit to make certain that 
the cycle is not initiated on acci- 
dental pulses. 

Operating cycle starts with ener- 
gizing a small motor drive which 
lifts the handset. Record player in 
the control cabinet (rear) is en- 
gaged and delivers a recorded mes- 


sage through the speaker into the 
handset. Incoming message is then 
picked up by a microphone mounted 
behind a grill on the side of cabinet, 
and recorded. A_ voice-controlled 
auxiliary relay stops the recorder 
during an outgoing message. 

Primary timing element is the 
6% in. record disk employed for 
answering the call. Operating cycle 
is adjustable up to 3 min, with any 
desired portion of cycle for record- 
ing the incoming call. At end of the 
cycle, the motor lowers the hand- 
set, returning the telephone to its 
normal receiving position. 
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Right Angle Chucking Lathe for Work of Large Diameter 


EW LATHE developed by Lodge & Ship- 

ley, Cincinnati, is designed to face, turn 
and bore thin-wall sections of large diameter and 
short length. Bed is a T-shape with the section 
carrying the carriage placed at right angle to 
the centerline of the lathe. Top slide has power 
feed in any direction, a total travel of 16 in., and 
can be tracer controlled. Variable-speed drive for 
spindle can maintain constant cutting speed as 
diameter changes. Built-in rapid traverse is en- 
gaged by an apron control lever. 

Facing and turning feeds in either direction 
are independently controlled. A selector switch 
at headstock provides for either forward or 
reverse spindle speeds, with an electric brake con- 
trolled from the apron. Spindle speeds range 
from 4 to 225 rpm, requiring a 15-hp drive. For 
turning work of large diameter, large lathes de- 
signed for high power, slow speeds and heavy 
hogging cuts have been required; where work 
is large in diameter but short, as in shrouds for 
jet engines, this new lathe will machine parts 
faster and to closer tolerances. 

Wiring conforms to NMTBA Standards with 
motor control at height for servicing from a 
standing position. 
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TODAYS PRODUCT DESIGNS 


Radio Frequency Heater 


HIS 20-kw industrial vacuum-tube oscillator, 

designed by Westinghouse Electric Corp., 
Pittsburgh, applies heat to a wide range of non- 
metallic materials for batch or continuous treat- 
ment. Hypersil is used for plate transformer 
cores and windings have Class B insulation. To 
minimize circuit connections, rectifier filament 
transformers are integral with tube sockets. 
Current-limiting transformers supply the oscil- 
lator filaments to prevent excessive transient cur- 
rent upon starting. 

Enclosure is aluminum on a steel frame, with 
removable panels on all sides for access to 
equipment. Quick-acting fasteners are used ex- 
tensively. Enclosure is designed to minimize r-f 
radiation, and the complete generator is certified 
to comply with FRC regulations. 

Control panel is protected by a_ horizontal 
safety glass barrier, and includes all operating 
controls. Load coupling and timing controls at 
each side of instrument panel adjust power for 
a wide range of loads. Pushbutton controls, step- 
less adjustment of output power and protective 
devices reduce operator skill. 


Vertical Boring Mill Has 43-ft Swing 





tors clamp the crossrail to inside 


Corp., Hamilton, O., for turning 


HIS vertical boring and turning 





mill, largest ever built in this 
country, has a maximum swing of 
43 ft 5 in. with a table 33 ft in 
diam, and a maximum height under 
tools of over 12 ft. Designed and 
built by Baldwin-Lima-Hamilton 
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parts for water power generators 
and turbines. A 250-hp motor drives 
a 150-kw generator to supply d-c 
power to all motors. To elevate 
crossrail, a 30-hp motor drives four 
vertical screws, and four 34-hp mo- 


and outside of each housing. Power 
rapid traverse is provided to each 
bar and saddle by 10-hp motors, 
and bars or saddles are electrically 
clamped when the other is feeding. 
All drive motors mounted vertically. 
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High-Performance Commercial-Type Table Model Radio Receiver 


LANNED to bring to home 

radio listening a measure of the 
sensitivity, frequency response and 
flexibility expected of commercial 
communication equipment, and thus 
offer better performance and greater 
range than usually obtained in small 
radios. Designed by National Com- 
pany, Malden, Mass., this small set 
covers all major broadcast and 
shortwave bands from 540 kc to 30 
me. Set includes such communica- 
tion receiver functions as phone 
jacks, CW switch, and a bandspread 
control usable over the entire fre- 
quency range. 

Use of new miniature tubes and 
an advanced superhet circuit brings 
down the size of the receiver so 
it can be housed with its built-in 
speaker in a metal cabinet 1] x 7 x 7 
in. Operates with an external an- 
tenna, and can be used with a sepa- 
rate speaker. 

While built to approach perform- 
ance standards and construction em- 
ployed in regular communication re- 
ceivers, design and tooling com- 
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bined permits a selling price around 
$50, bringing the price within com- 
petitive range of other table model 
sets. 

Appearance design by Company 
engineers conforms to lines of regu- 


lar commercial equipment but con- 
trols are simplified for the home 
radio market. Note tuning knob 
concentric with large bandspread 
control dial, and clearly marked 
slide-rule dial and band switch. 
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OMPETITION given cotton fabrics by synthetic 
fabrics has caused the cotton textile manufac- 
turer to seek every available means to better 
his competitive position: improve quality and reduce 
costs. One way in which the quality of cotton fabrics 
can be improved is through the use of well-combed 
yarns. However, as a general rule cotton-combing 


machines that produce well-combed yarns have low 
production rates and therefore increase the cost of 
the fabric. Production rates of existing machines have 
been increased by adding combing heads, using higher 
When 


operating speeds, or a combination of both. 


Designing automatic operation 
into a textile machine 








combing heads are added, the machine requires greater 
floor area and the initial cost is increased. If higher 
operating speeds are used, additional mechanical prob- 
lems are created and quality of the yarn is difficult to 
maintain. A textile mill in our vicinity recently devel- 
oped a combing head which uses a lap (roll) of cotton 
of considerably heavier unit weight than was used in 
past practice. Use of this heavy material is made possi- 
ble by combing out a much longer tuft of fibers than 
was thought practical in the past. Production rate of 
the combing head was approximately double that of 
former heads with no sacrifice in quality of materials. 
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Fig. 2—Combing head in the machine is fed a heavier 
lap of cotton than past practice, combs a longer tuft of 
fibers and pieces the tufts together to form an output 
which is double conventional head. Perforated cylinder 
from which air is evacuated collects and compacts waste 
from the combing operation. Fig. 3—When cotton web 
passing through trumpet becomes too light or heavy, 


the support arm (a bell crank) rotates to actuate the 
limit switch and stop the machine. Weight A on support 







arm causes a clockwise rotation when material is too light. 
In cases where material is too heavy, support arm ro- 
tates counter clockwise against weight A and lifts weight 
B off the stop to actuate switch. Six of these mechanisms 







are used, one for each combing head on the machine. 
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Electrical control for high 
quality cotton comber pre- 
vents material spoilage, 
reduces the amount of 
attention required from 
operator and increases pro- 
duction rate. 


J. C. WILSON 
Chief Engineer 
The Terrell Machine Co. 


Fig. 1—Output is doubled in this cotton 


Using this head a cotton comber, shown in Fig. 1, 
was developed which has double the output of previous 
machines and operates at the same speed. Floor area 
required is the same and quality of material compares 
favorably with that produced by combers having a 
much lower output per head. Essentially the machine 
consists of six individual combing heads, a draw box 
which combines the outputs of the six heads and a 
coiler to coil the finished material into a can for trans- 
portation to another machine for further processing. 

In operation material is fed to the combing heads 
shown in Fig. 2 from a lap (roll) of cotton and the 
combing is accomplished on a conventional combing 
cylinder. A long tuft is detached by a pair of rolls 
that rotate forward until detaching is complete and 
then reverse until about 80 per cent of the tuft moves 
back through. Trailing fringe of this tuft is held in 
the desired position by a stream of air. The next tuft 
is combed in a similar manner and pieced to the pre- 
ceding tuft. In this manner, a continuous web of cotton 
fibers at least three tufts thick is formed. 

After combing, the cotton is in a web approximately 
12 in. wide. The material is then pulled through a 
“trumpet,”’ a conical-shaped orifice, by a pair of calen- 
dar rolls to form a cotton sliver about 1 in. diam. 
The sliver from each combing head passes around a 
guide and moves along the sliver table to the draw 
box. Four pair of rolls in the draw box draft the cotton 
so the unit weight of the output sliver is about 4s of the 
total unit weight of the six slivers entering the draw 
box. Then this single sliver is condensed by another 
trumpet and set of calendar rolls before entering the 
coiler head that coils the sliver into a can. 

Electrical control requirements for the machine posed 
a number of problems. Since each machine operator in 
a textile mill is required to tend several machines, the 
machine must be as nearly automatic as possible to 
minimize the attention required from the operator. 
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combing machine by using 

a combing head which has about double the output of conventional 

heads. Automatic controls are added to stop machine and prevent 
spoilage of large quantities of material when operator is away. 


Automatic ‘‘stop motions” must be incorporated to 
stop the machine in the event of a malfunction which 
could cause spoilage of large quantities of material or 
machine damage. In addition the machine must be 
flexible enough to accommodate differences in prac- 
tices from mill to mill and to handle various grades of 
cotton; controls must be designed so required adjust- 
ments can be made rapidly and easily. 

To maintain a continuous flow of material from the 
combing heads to the sliver table, a stop motion shown 
in Fig. 3 was placed in the output of each combing head. 
If the flow of material passing through the trumpet 
becomes too light or heavy, the mechanism actuates a 
switch which disconnects the power to the main motor. 
When material passing through the trumpet is too light 
or breaks, the weight on trumpet support arm causes 
it to rotate clockwise. Upper face of the V-shaped cam 
on the end of the arm actuates the snap-action limit 
switch and opens the motor power circuit. Normally, 
the drag of the cotton being pulled through trumpet will 
rotate the arm counterclockwise until the lug at the 
fulcrum of the support arm rests on the pivoted stop 
(adjustment screw). As long as material flowing 
through trumpet is normal, further rotation of arm 
is resisted by the pivoted stop which is preloaded by a 
weight normally resting on a fixed stop. However, when 
the material passing through the trumpet becomes ab- 
normally heavy, forces tending to rotate the support 
arm counterclockwise are great enough to lift the weight 
off the stop; lower face of the V-cam then actuates 
the switch and stops the machine. To restart the ma- 
chine, the operator holds one of the four start push- 
buttons, shown in Fig. 4, closed while he eliminates the 
cause of the stoppage. 

Another automatic stop motion is used in the output 
of the draw box to provide the same protection as the 
stop motions on the combing heads—stop the machine 
if the cotton sliver breaks or becomes too heavy. For 
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Fig. 4—All stop-motion switches are connected in series 

and bypass the starting pushbuttons. Actuation of any 

one while machine is in operation opens the magnetic 
motor switch to shut down machine. 


this mechanism, two snap-action limit switches are used 
as shown in Fig. 5. If the cotton sliver breaks, the 
calender rolls close, depressing the plunger of the norm- 
ally closed switch. If the material between the rolls 
becomes too heavy, the rolls separate an excessive 
amount releasing the plunger on the normally open 
switch. Thus in either case a switch is actuated to open 
the circuit to the drive motor. 

Cotton combers in the past have had some type of 
timing mechanism or stop motion to stop the machine 
when the sliver can became full. However, production 
time is lost when a stop motion is used since it is neces- 
sary for the machine operator to remove the full can, 
replace it with an empty can and then restart the ma- 
chine. To eliminate this down time an automatic can 
changer was developed. The first timing device used 
to control the can-changing cycle was a standard elec- 
trically operated timer. In actual operation, however, 
the timer proved unreliable. As a result the electrical 
timer was replaced by the simple mechanical timing 
device shown in Fig. 6 and two relays, CR» and CR3, 
in the control circuit, Fig. 4. 

The timing mechanism, set for the time required to 
fill a can, actuates a snap-action limit switch which starts 
a 1/20-hp gearmotor that shifts the drive from the turn- 
table carrying a full can to the turntable carrying an 
empty can as shown in Fig. 7. Motion of the actuating 
rod that shifts the drive also causes the coiler head to 
swing to a position over the empty can. As the shift- 
ing action begins the 3-hp main drive motor is stopped 
to prevent the cotton sliver from being produced and 
discharged onto the floor while the coiler head is moving 
from the full can to the empty can. A sliver-breaker 
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blade is employed to part the strand of cotton as the 
coiler head shifts position. After the shifting of the 
coiler and turntable drive is completed, a limit switch 
is actuated by a cam on the gearmotor, shown in Fig. 
7, stopping the coiler-change gearmotor and restarting 
the main drive motor. Automatic change of the coiler 
from full can to empty can permits the machine oper- 
ator to remove the filled can and replace it with an 
empty can any time during the filling period of ap- 
proximately 25 min. Only a fraction of a minute of 
production time is lost during the automatic change. 

Mechanical timer is not only simple and dependable, 
but it and the two relays proved to be less expensive 
than the original electrical timer. Cycle time is de- 
pendent upon the number of teeth on the drive gear 
and can be varied by changing the drive gear. A 
double-pole, snap-action switch is used on the timer; 
one pole of the switch, when closed, energizes the relay 
that starts the coiler change motor and the other pole 
is connected in a holding circuit shown Fig. 4 that 
allows the main drive motor to run long enough to 
drive the hunting teeth on the timing gears out of mesh. 
Without the holding circuit, the machine would stop 
quickly leaving the hunting teeth in mesh, the switch 
tripped and the coiler head would continue to shift 
back and forth until the machine is driven a few revo- 
lutions by hand. 

Starting and stopping of the main drive motor 
during the coiler-head shift created a problem in the 
control circuit as it was originally worked out. As the 
machine slowed to a stop, the reduced drag on the 
trumpet stop motions occasionally allowed them to 
function and break the main motor control circuit pre- 
venting the main drive from restarting automatically 
at the completion of the coiler-head shift. 

To overcome this difficulty, a fourth contact was 
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Fig. 5—Coiler stop motion consists of two limit switches, 
one normally closed and one normally open. Calender 
rolls close when sliver breaks and actuate the normally 
closed switch; the normally open switch is held closed 
when cotton sliver is of proper thickness, but when sliver 
becomes heavy the calender rolls separate, opening switch. 





ELECTRICAL MANUFACTURING 














added to the main motor magnetic switch and wired 
into the control circuit as shown in Fig. 4. Position 
of the contact is always opposite the position of the 
other three switch contacts. Thus when the contactor 
is tripped, this contact remains closed and bypasses the 
trumpet and coiler stop motions. However, if a legiti- 
mate cause for stoppage exists when the motor is re- 
started, the trumpet stop motions will again function 
in their normal manner and stop the machine. 

Control circuits on conventional combers have been 
single-wire systems with one side grounded to the frame. 
With this system, it is necessary to close the circuit to 
perform the various control functions. If a wire breaks 
or a connection becomes loose, the machine will continue 
to run with the controls inoperable. Since the controls 
are essential to the operation of our comber, a two-wire 
control system was adopted which carries current con- 
tinuously when the machine is connected to power. If 
the control circuit is accidentally broken, the machine 
will not operate until the break is located and corrected. 

After completing the design, all components of the 
machine were carefully analyzed to determine whether 
or not they were essential. In some cases, functions have 
been combined so that one unit can perform more than 
one duty. The original comber design included a 3-hp 
main drive motor and a 2-hp motor to drive the centri- 
fugal blower. Power tests indicated that both motors 
were running at much less than rated load, and it ap- 
peared that a single 3-hp motor would be adequate for 
both machine and blower drives. However, for proper 
operation the blower must come up to speed to provide 
the draft of air to control the trailing fringe of cotton 
before the machine begins to comb. A 3-hp double ex- 
tended shaft textile motor was selected as the single 
main drive unit and a mercury clutch is used to allow 
blower to reach a sufficient speed before combing begins. 
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The blower was relocated and redesigned so that the 
rotor is mounted directly on one end of the motor shaft, 
and mercury clutch carrying the main drive pulley is 
mounted on the opposite end. Extended testing of this 
arrangement has proven it to be quite satisfactory, and 
appreciable simplification and cost reduction has been 
achieved. 

Comber is slightly over sixteen feet long and a single 
start-stop station would make it impossible for the oper- 
ator to thread up some of the combing heads or to piece 
up loose ends at positions distant from the start but- 
ton. Older combers overcame this difficulty by using a 
shipper rod or other manually operated linkage running 
the length of the machine and connecting with a single 
start-stop station. Following the policy of eliminating 
all unnecessary mechanical components, the manually 
operated control rod with its supporting brackets and 
bearings was replaced by four start-stop pushbutton sta- 
tions. Three of these stations are located along the front 
of the sliver table at convenient intervals and a fourth 
is placed near the draw box and coiler head. This per- 
mits the operator to control the machine from any posi- 
tion along the front of the comber. 

Field testing the machine indicated the desirability of 
changing the method of removing the cotton waste from 
the machine. Amount of waste removed is generally 
from 12 to 15 per cent of the total weight of material 
combed. Waste as it is brushed from the needles of the 
combing cylinder is in the form of finely divided fly 
lint which has to be condensed into a compact mat before 
it can be handled in the open air. The original plan was 
to convey the lint from several combers through air 
ducts to centrally located lint condenser. The condensed 
waste, or comber noils, was to be removed periodically 
from the central condenser, and the conventional re- 

(Continued on page 276) 
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Fig 6—By a timing mechanism, discharge is shifted to 
an empty can when the first one is full. Driven gear with 
one more tooth than the drive gear brings the hunting 
teeth in mesh after a number of revolutions equal to 
the number of teeth on drive gear. Meshing of hunting 
teeth closes the timer switch to start the change cycle. 
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Fig. 7—Automatic coiler changer, started by the timing 
mechanism, shifts turntable drive and swings coiler head 
to position over driven turntable. Cam lobes on the drive 
plate actuate the snap-action limit switch to stop the 
coiler change motor and restart the main drive motor 
when shift is completed from full can to the empty one. 


115 





-— 


| 
| 


























Industrial Designers cam 


What is the position of the industrial designer in a nation- 
al economy dominated by military rearmament? What has 
he to contribute? A good deal, according to this provoca- 
tive discussion by a distinguished member of the profession. 





T MIGHT be opportune to analyze the true state of signer’s existence seems to vanish. Due to this miscon- 


industrial design today and attempt to evaluate as ception it is only natural that, with today’s lists of 
best we can its condition and outlook for the fu- critical materials and restrictions, many people both in 
ture. I believe we will find that industrial design is and out of industry foresee bad times for the industrial 
about as vigorous as the rest of the nation and that only designer. 
the uninformed are misled into considering industrial Such prophecies are the more readily understandable 
design a profession subject to different trends than at the end of the period during which ‘“‘flash” and deco- 
their own. rative extravagance had been accepted as necessary 
The background for this discrepancy between reality sales tools. Since the end of World War II the electrical 
and fiction is easy enough to trace. Despite much that and automotive industries in particular have reveled in 
has been said and despite concrete evidence to the con- a positive orgy of superfluous shiny decoration and of 
trary, a certain section of industry and public still seem tricky devices to catch the customer’s eve and attention. 


to identify the work of the industrial designer mainly 
with chrome and colored lucite. To them industrial de- 
sign has its roots in economic and material extravagance 
and is correspondingly valid only in periods that reflect 
such trends. The effect of the designer’s work on a 
manufactured product seems to these critics quite super- 
ficial and in no way connected with the true function 
and efficiency of such a product. It is no accident that 
this attitude which relegates the industrial designer to 
the role of an embellisher and product decorator ema- 
nates most frequently from the sales department and 
reflects in a subtle way the inherent divergence from 
engineering thinking. 

The division between product appearance and _ prod- 
uct performance leads very easily to a situation where 
these are considered separately and where some designer 
is brought into the picture to deal with appearance as 
an isolated phase only. Little wonder, therefore, that 
so-called industrial design is recognized often only in 
the reflections of chrome trim and in rainbow-colored 
nameplates. It is not difficult to imagine that as soon 
as chrome becomes scarce, the very reason for such de- 
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Original design of this gasoline-dispensing pump for the 
Wayne Pump Co. already effected important economies in con- 
struction and assembly of parts over previous models, particu- 
larly in the bezel which holds the window. Cap at top of pump 
can be made either out of steel or a transluscent plastic, which 
was also a part of original design concept. The designer has 
suggested possible use of a painted bezel if conditions require, 
which would permit quick changeover without loss of 
appearance. (This and the other products illustrated here 
have been designed by Peter Muller- Munk Associates.) 






116 ELECTRICAL MANUFACTURING 





ace today's challenge 


PETER MULLER-MUNK 


Member, Society of Industrial Designers 


A reversal of this trend seems to many to presage dis- 
astrous consequences. I believe that it is of more than 
passing 1mportance to point out that time and again it 
was the industrial designer who tried to put the brakes 
on non-essential lavishness, and in most cases the deci- 
sion to sacrifice economy to “flash’’ was made over his 
protests. The spending pattern of the past years created 
a general psyche of opulence and garishness which was 
almost impossible to resist and which it seemed econom- 
ically wise to exploit. The balance sheets of most cor- 
porations in past years certainly proved that the public 
bought “flash,” even if it had to pay for it. 

It is academic to argue the point whether industry led 
the way for the consumer or whether the consumer 
forced his wishes on the manufacturer. A discussion of 
this kind too closely resembles the other one about the 
chicken and the egg, and has about as much chance for 
a common agreement. The fact remains that a rising na- 
tional income and easy credit, together with expanded 
and superior plant facilities and free availability of 


Mon ae 


A four-burner “terraced” heating unit as_ originally 
designed for the Silex Company already exemplifies 
economy in construction and arrangement. Not much 


more can be done in this direction since no unneces- 
sary nor nonfunctional decoration is employed now. 


JUNE 1951 





materials, conspired to create products which reflected 
this abundance and in many cases overabundance. Once 
under way the trend took on greater and greater mo- 
mentum and could no longer be isolated. If the automo- 
tive industry was perhaps the most conspicuous, the elec- 
trical appliance manufacturers, the photographic industry 
and the office appliance companies all followed, or led, 
the demand for size, for glitter, for gadgets and color. 

The publicity, moreover, attendant on the birth of 
too many of such products helped to do its share in 
building an erroneous impression of the value and opera- 
tion of industrial design. The effect of this has been de- 
plored by every serious designer. The Korean war and 
the stepped-up defense program are having their effect 
on the quantity of our products—particularly of con- 
sumer products—and there is some talk that the quality 
will suffer as well. In certain sections of industry this 
enforced economy is taken to imply that industrial- 
design counsel should also be curtailed in direct pro- 
portion to government regulations affecting the use of 
brass and chrome and plastics. There is a tendency to 
sit back and wait for the time when we can again dress 
up the old product which at that time is expected to 
affect us with all its pre-emergency glamour. Now that 
the pendulum seems to be reversed a strange hesitancy 
and lack of decision is taking hold of some of our 
executives, which in some cases is bordering almost on 
a kind of paralysis of will power and results in a tend- 
ency to drift until our government makes up their minds 
for them. 

At the same time that we deplore and criticize gov- 
ernment interference in private enterprise we show 
little inclination to plan and act decisively as individuals. 
At the bottom of this timidity it seems to me is an in- 
sufficiently realized conception of the nature of the 
period in which we find ourselves today. Everyone 
would have a pretty clear idea of his duties and obliga- 
tions if a shooting war on a global scale broke out to- 
morrow, and I am convinced.that industry would rise 
to this magnificently. However, industry and everyone 
else still has the fervent hope that this extremity can be 
avoided, but I do not believe that all of us realize clearly 
enough the peculiar obligations of such hope. To begin 
with, we must really believe in the possibility of peace 
because it is unlikely that peace can be ours if we do 
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not have confidence that it can be. We must believe in 
what we want. Now, if this is so, and no matter how 
long it takes and what it costs us, then we can and 
must lay plans so that we do not stumble into peace as 
unprepared as we found ourselves when faced with war. 

It seems safe to predict that if and when we return 
again to an uncontrolled economy, we will have to face 
market conditions very different from those of yester- 
day and of today. In such long-range planning, the in- 
dustrial designer should be consulted and be a member 
of the policy-making corporative team. It is part of the 
designer’s professional equipment to look ahead, to vis- 
ualize products and buying habits in terms of future con- 
ditions, and to base his predictions on the correct analy- 
sis of present and past trends which he himself has 
helped to shape. Due to the elapsed time between the 
design of a product, engineering, tooling, production 
and distribution, the industrial designer is required even 
under so-called normal conditions to anticipate market 
conditions and the psychological factors which influence 
buying habits. It is precisely this ability to project him- 
self into the future which makes for part of his value 
to his clients, and if his design predictions are success- 
ful helps to get him new ones. 

Today, therefore, the industrial designer should be 
called in to review his client’s line of products and to 
make recommendations for changes, additions and im- 
provements to help make the line a leader in its field 
when competition is again free. Today when we (I hope 
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WESTINGHOUSE 


The only change that may be necessary in this 1951 
Westinghouse refrigerator in order to comply with pres- 
ent government restrictions would be eliminate the metal 
plate under the handle. This was already considered as 
part of the original design effort before the present re- 
strictions and would not materially affect the overall 
appearance. Different ideas for the handling of the 
Westinghouse name are also under’ consideration. 
Enlarged detail of handle is shown at right. 


only temporarily) are restricted in what we can do 
seems to be a particularly good period to stand back and 
to look at our clients’ products without the daily pres- 
sure of immediate release dates and market openings. 
This is not an easy task nor a quick one, but tomorrow’s 
dividends will depend on how well it is done. Beyond 
such long-range objectives there are the immediate and 
urgent ones to stretch our present allocations for civil- 
ian production so that they do the most good for the 
greatest number of people. Probably most designers 
today are faced with the problem of redesigning their 
own products—some of them still quite new—in the 
light of current material shortages and restrictions. | 
am of the opinion, and am so advising the clients of my 
office, that the very worst policy to follow would be one 
that would result in the lowering of product quality. A 
policy of “war products” in the absence of all-out war 
would, I believe, meet with severe public resistance and 
would prejudice company prestige and buyer confidence 
in the company’s integrity for years to come. 

But certain steps such as a reduction in the number of 
models or a careful study of all possible economies that 
can be effected without harm to overall quality are in- 
evitable and necessary. Chrome and fancy trim used 
freely without a design need can now be easily taken 
off. The possibilities for economizing are perhaps greater 
today than they ever were before. It is entirely possible 
that we may find that certain of our appliances and other 
products, even our cars, may look quite as satisfying 
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In this electric “‘soup-kitchen” designed for H. J. Heinz 
Co. the only part that might have to be changed to con- 
serve metals would be the die-cast electric heating unit. 
The designer is prepared to submit alternate construc- 
tions which, however, would follow present appearance. 


without “flash” as they did before, and I for one firmly 
believe they will. The prospect that now and then this 
may even lead to a reduction in the ultimate price is 
tantalizing. Such stripping of nonfunctional parts off a 
product can, of course, only lead to an acceptable result 
if the fundamental design of the product was sound and 
well considered to begin with. | believe that those manu- 
facturers who had topnotch design counsel in the de- 
velopment of their product will have an easier time 
adjusting their production to present conditions than 
any others. 

Since even the most rigid eliminations of trim, how- 
ever, may not always meet government regulations, what 
remains must be reviewed for substitution, alternate 
materials, or even redesign. Here again the designer’s 
knowledge of materials and processes, his familiarity 
with many different products and situations will make 
their contribution. It is part of an industrial designer’s 
business to keep abreast of trends, not only of style, but 
of new materials, finishes and new production methods. 
A designer with such background will today be able to 
help his client out of a hole where the more specialized 
experience of the manufacturer’s own staff might run 
into difficulties. The problem in this case is a difficult 
one because once again validity of design and quality of 
performance must be maintained even with substitute 
materials. 

The word “substitute,” therefore, may have an un- 
fair connotation, because in our experience it more 
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often than not reters to an available material with de- 
sign and performance characteristics practically iden- 
tical with the material it replaced and sometimes even 
superior to it. I am of the opinion that in not a few 
cases the so-called substitute materials we recommended 
will remain as the standard materials long after the 
present emergency is over. The broad investigation into 
new sources and new materials which is part of today’s 
design pattern is an entirely healthy trend which will 
lead to improved and economical permanent solutions. 
To omit the industrial designer from such efforts 
would be to overlook one of the most fruitful sources 
for workable solutions. 


Future New Products in Design Now 


From the reports we get from Washington it would 
appear as though the definition and availability of sub- 
stitute materials will continue to undergo rather fre- 
quent changes so that it will be rather difficult, to say 
the least, to make reliable predictions and recommenda- 
tions. Further than that, and of quite considerable im- 
portance to all of us, is the fact that the government is 
developing two economies simultaneously and is not 
considering a war economy apart from a civilian one. 
Government economists and planners—as well as high- 
placed military—are trying to enlarge our plant facil- 
ities and labor output to the point that somewhere by 
1952 we will be able to produce both consumer and 
defense products in sufficient volume to keep peace 
abroad while satisfying our internal markets. The need 
for high taxable income alone is only one of the deter- 
mining factors of this concept. Now, if this occurs, if 
within the next year the production of consumer prod- 
ucts can again be stepped up, then the design of such 
products must go forward now. Very definitely any 
manufacturer who is today curtailing the design de- 
velopment of his regular line is running the risk of 
finding himself outsold and outproduced in what prom- 
ises to be a rather competitive market. 

Since high labor and material costs are likely to stay 
with us and so may high taxes and restricted credit, the 
1952 buyer is likely to be more and more choosy in 
spending the money that he has left. Quality, inside and 
out, and intelligent pricing plus advanced engineering 
and design will more than ever be essential to successful 
selling and customer acceptance. This will hold true not 
only of straight consumer goods but also of precision 
instruments, machine tools and other industrial equip- 
ment. Industrial design services, therefore, are as im- 
portant today to safeguard our industrial and national 
future as ever before. Engineering, production and 
sales alone cannot accomplish their objectives without 
the cooperation and contributions of the industrial de- 
signer, just as he cannot function without theirs. 

Last but by no means least there is a tremendous job 
to be done by industrial design in our defense effort. As 
a result of the still popular misconception of how a 
design office operates that I tried to touch upon earlier, 
an educational sales effort is necessary to convince our 
military and government of what they can and should 
expect from an industrial designer. For the profession 
as a whole the Society of Industrial Designers is pre- 
senting the case ably and with gratifying success. It is 
probably revealing no secrets to admit that the protocol 
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Starting 
Stopping 
Reversing 


Motor Controls 


15th Westinghouse Machine Tool Electrification Forum 
highlighted objectives of cushioned starting, braking and 
rapid reversal common to many machinery drives; also 
control problems on large multimotored equipment. 


MPHASIS on problems having to do with con- 
trol of motors in the larger horsepowers set 
apart the 15th Annual Machine Tool Electrifica- 
tion Forum sponsored by the Westinghouse Electric 
Corporation. It is indicative of the trend toward faster 
metal removal obtainable with carbide tools. After four 
years at Buffalo the locale was changed to Pittsburgh 
so as to enable visits to be made to the East Pittsburgh 
division. Attendance rose over last year to 215 elec- 
trical and mechanical engineers from 129 machine tool 
builders. J. J. Smith, Jr., Westinghouse industrial de- 
partment, acted as general chairman, as in the previous 
two forums. F. D. Weatherholt, manager, industrial 
department, welcomed the group to Pittsburgh. 
Industry problems resulting from the accelerated de- 
mand from the current defense effort were discussed by 
Tell Berna, general manager, National Machine Tool 


Builders Association, and by H. L. Tigges, executive 
vice president, Baker Brothers, Inc., and consultant, ma- 
chinery division, National Production Authority. Mate- 
rials shortages, price controls and pool orders are the 
chief headaches. 

J. J. Jaeger, assistant manager, engineering, Pratt 
& Whitney, Division of Niles-Bement-Pond Company, 
reviewed the Machine Tool Electrical Standards* 
adopted last fall and described current efforts to obtain 
ASA approval. Panel discussion on the relative merits 
of hydraulic, electrical and mechanical drives was led 
by E. J. Rivoira, executive engineer, The Cincinnati 
Milling Machine Company. W. H. Formhals, manager 
Westinghouse A-C Motor Engineering, reviewed much 
of the material appearing in the article “What is a 


* See ‘‘Machine Tool Electrical Standards with JIC Standards,” Evec- 
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Table I—Comparison of Cost and Performance of “Cushion” Starters 


Cost 
index, 
motor 

plus 
starter 


Per cent full-voltage 
values at starting 
Line 
current 


Terminal 
voltage 


Motor 


type 


Starter 
type Torque 
Manual 100 50 30* 25 
auto- 65 18* 12 
transformer 80 rd eg 64 
Magnetic 121 50 30* 25 
auto- 65 18* 42 
transformer 80 71° 64 
Magnetic 119** 80 80 64 
primary 
resistance 
Magnetic 
primary 
reactance 
Star-delta 


Squirrel 
cage 


Squirrel 
cage 


Squirrel 
cage 


Squirrel 
cage 


Squirrel 
cage 
Squirrel 
cage 
Squirrel 
cage 
Wound 
rotor 
Wound 


rotor 


Part 
winding 
Electronic 


Drum 193 
controller 


Magnetic 
starter 


220 





* Applies only to transformer designed for motor used. 


Contactors Transition 
condition 
between 


stages 


No. of 
OL 
relays 


Losses 
Auxiliary in 
equipment — starting 


No. 


poles 


Size 
per cent 
1-5P Trans- Low 

former 


100 2 Open 


1-5P 100 ‘Trans- Low 


3P former 


Open 


2-3P 100 Resistance High Closed 


100 : Reactance | Medium Closed 


100 : None Open 


50 None Closed 


Closed 


2 Resistor Closed 


High 


S Resistor Closed 


High 


** Same cost as autotransformer above 40 hp, 440 volts. 
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discussed at machine tool forum 


S0C’ Motor?” (ELectricAL MANUFACTURING, July 
1950) dealing with temperature ratings of motors. That 
materials substitutions, forced by necessity of the times, 
are sometimes advantageous from a cost and perform- 
ance point of view was brought out in a talk by Myron 
S. Curtis, director of engineering, The Warner & 
Swasey Company. Other papers are abstracted below. 

As the sizes of motors to drive machine tools increase, 
more attention must be given to the effect of the high 
starting currents on the power system. H. L. Lindstrom, 
Westinghouse Control Engineering Department, re- 
viewed various means used to ‘“‘cushion” the shock on 
the line by reducing the starting current of squirrel- 
cage induction motors and wound-rotor motors. In 
Table I a cost index has been set up for a totally-en- 
closed, fan-cooled motor with various types of starters. 
This index is an average of three typical motor sizes 
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(25, 100 and 200 hp) for both 220 and 440 volts. An 
index of 100 is assigned to the manual type autotrans- 
former starter. 

Autotransformer starter, Fig. 1, so named because the 
motor is connected to reduced voltage taps on an auw- 
transformer by means of a 5-pole, full-current contactor, 
may be one size smaller than nominal horsepower rating 
on the larger starters. Simplest form is the manual type. 
Lowest in cost of any of the starters, it has some dis- 
advantages: Time of changing from start to run is a 
matter of judgment and may result in unnecessary cur- 
rent peaks. To prevent short circuiting of the auto- 
transformer, one contactor must open before the other 
closes (open transition), causing loss of torque during 
the transfer period. 

Taps usually provide 80, 65 or 50 per cent of line 
voltage. This results in corresponding starting torques 
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Fig. 1.—Autotransformer starter. Fig. 2—Primary-resistance starter. Fig. 3—Star-delta 
starter. Fig. 4—Part-winding starter, Fig. 5—Electronic. Fig. 6.—Wound-rotor starter. 
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of 64, 45 or Z> per cent of full-voltage torque. The se- 
lected percentage prevails during acceleration, giving a 
torque curve proportional to the original motor curve. 
Losses during starting are low, and hence starting cur- 
rents are low, provided the transformer is rated for that 
size of motor. Since a transformer usually is designed 
for a range of motor horsepower ratings, currents will 
not always be at the minimum. 

Automatic acceleration may be obtained by use of a 
magnetic type autotransformer starter, usually with 
time delay between the two steps. The magnetic form 
lends itself to several variations, including methods of 
obtaining closed transition. 

Primary-resistance starter, Fig. 2, has a resistor con- 
nected in series with each phase, producing a reduced 
voltage at the motor terminals due to /R drop. A time- 
delay relay permits a contactor to short out the resistors 
after the motor has accelerated. Starter has inherent 
“closed transition,” as the line is not opened when the 
resistor is shorted out. Starting power factor is high. 

Due to the resistor losses, this type requires more 
line current for the same available starting torque than 
the autotransformer. As the motor speed increases, the 
current drops, increasing the motor voltage and torque. 


This characteristic is desirable for machines requiring 
increased torque as they come up to full speed, such as 
pumps. The resistor is designed to produce 70 to 85 
per cent voltage at the motor terminals at start. 

Cost index is 199; prices are lower than the auto- 
transformer type in the lower horsepower ranges only, 

Primary-reactor starter substitutes a reactor for a 
resistor. A reactor lends itself better to high voltage 
than a resistor and hence this type is used on high- 
voltage motors. Losses during starting are lower than 
the resistor type, and power factor during starting is 
lower also. 

Star-delta starter, Fig. 3, is used with a motor whose 
windings are connected in star for starting and in delta 
for running. The voltage across each winding is reduced 
in the ratio of 1/1.732, and the line current to % the 
delta connection. A fixed torque of approximately % 
normal is obtainable. Two 3-pole and one 2-pole con- 
tactors are required—each full horsepower size—but no 
transformer, resistor or reactor and therefore no extra 
losses. 

The torque curve for star connection will follow the 
normal delta connection curve in general shape at 4% 
the normal values, and cannot be increased. Open tran- 


ere use of electrical equip- 


ment to accomplish mechanical func- 
tions on large size machine tools has 
increased the complexity of wiring prob- 
lems. Modern machines often employ 
multispeed a-c motors, torque motors, 
d-c motors, rotating control generators, 
magnetic amplifiers and electronic ad- 
justable speed drives, together with as- 
sociated controls. Illustrating the trend, 
William Stuebbe, chief electrician, G. A. 
Gray Company, described a machine re- 
cently shipped that had 14 motors, a 12 
x 7 ft control panel with 96 contactors 
and relays, over 300 terminals and about 
15,000 ft of wire. The problem is how 
to show graphically the location of these 
elements and their proper functioning so 
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Wiring and Wire Grouping Problems 


as to simplify testing before shipment 
and servicing in the customer's plant. 

First step is what Mr. Steubbe termed 
a group layout. As partially shown below, 
this is a block diagram showing related 
devices located with respect to both func- 
tion and physical position on a large 
planer-type miller. With the elementary 
diagram, partially shown on the facing 
page, it should answer any questions that 
might arise during erection or servicing 
of the machine. The block diagram shows, 
on the lower line, limit switch, table 
traverse motor, table feed motor, coolant 
pump motor and lubricant pump motor 
in their relative positions on one side of 
the machine. On the upper row are switch- 
es and motors for the left and right side 
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SwiTCH 
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heads respectively. Other motors (there 
are 12) and related switches are shown 
elsewhere on the full diagram. 
Symbols used in the elementary dia- 
gram are keyed to the block diagram. 
Each motor is marked with a number 
which serves as a key for marking wire 
groups, contactors, relays, and even wire 
numbers. For example, if the right-hand 
side head spindle motor is marked 5, 
the motor leads group would be marked 
Group 5-M; the control wire groups, 5-C. 
On the control panel, all contactors and 
relays which control this motor will have 
the prefix 5. The forward contactor would 
be 5-F, the reverse contactor 5-R, and so 
on, Wire numbers for the control of this 
unit would start with 500. To avoid con- 
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sition is mandatory. This starter lends itself to motors 
of standard European connections such as 220/380 volts. 
Dual-voltage motors are obtained in this country on 
special order. 

Part-winding starter, Fig. 4, can be used with a stand- 
ard 220/440-volt, dual-voltage, star-connected motor, by 
connecting the nine leads into two independent 220-volt 
star windings. If one of these is connected to the 220- 
volt line, a current inrush about 60 per cent of the full- 
winding inrush is obtained, producing approximately 
ee 50 per cent of the full-winding starting torque. If the 
friction load and inertia are light enough, the motor 
will accelerate to nearly full speed, and when the second 
winding is connected to the line, there will be a greatly 
reduced second current inrush. 

If the load is high enough to prevent rotation or to 


so 


_ 






Fig. 7—Speed-torque char- 
acteristic of a squirrel-cage 
motor at rated voltage, to- 
gether with three reduced- 
voltage curves such as 
would be produced by the 80 
80-, 65-, and 50-per cent 

voltage taps of an auto- 70 
transformer. Dotted curve 
is the torque obtained with 
a primary resistor, or re- 
actor, starter, producing 
80 per cent voltage at 
starting. Percentage torque 
increases as the motor ac- 
celerates. Star-delta and 
part-winding curves will 
fall essentially parallel to 
those of the autotrans- 
former starter, but at 33 
per cent and 50 per cent 
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duction schedules. Proper layouts and 
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drag out acceleration for more than a few seconds, con- 

. nection of the second winding will produce a second 

) large inrush peak and increase the torque to normal. If 

1 the motor has not started, the locked-rotor current will 
be the same as if started on full winding. Such a char- 

> acteristic still should be acceptable where increment 

starting is permitted. Two contactors, each rated one- 

é half the normal horsepower and each with its own over- 

s on Large Machine Tools 

re fusion, all wire terminals from any one If today’s machine tools are compared 

“ wire group should be located on one ter- with those manufactured during the past 
minal block, close to the panel. twenty years, one can see what tremen- 

ia Mr. Steubbe advocated making the dous progress has been made by close 

. elementary wiring diagram for both con- cooperation between the 

er trol and power circuits on one sheet of electrical manufacturer, the 

re paper. The control wiring is divided in- machine tool builder and 7 

7 to separate circuits, each protected by the customer. But closer co- 

ll fuses for convenience in locating any operation and greater atten- 

5, trouble, grounds or shorts. Functions of tion to proper groupings, 

aa pushbuttons and interlock and_ limit panel arrangements, and 

C. switches are marked on the elementary elementary diagrams will be 

wet wiring diagram for the same reason. By required to meet the new 

- returning the wires for pushbuttons and requirements of future ma- 

ld interlock and limit switches to terminalis chine tools. Only simple log- 

oi on the main control panel, the circuit of ic in arrangements of drive 

sis any device on the machine can be checked units and panel elements 

aed at the panel, 
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easy-to-read wiring diagrams will be even 
more important than they are at present, 
Mr. Steubbe concluded. 
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Fig. 8— Elements of new variable-voltage planer 
drive using a Rototrol multiple-field regulator. Relays 
for contacts C, R and FW have been omitted. 


load relay, are used for the two parts of the windings, 
together with a time relay. The torque would be on a 
curve approximately 50 per cent of the normal curve. 

If one of the contactors is made full horsepower, this 
method can be used for starting a motor which is not 
ordinarily suitable for connecting into two independent 
part windings. However, six leads for part windings 
can be ordered. 

Electronic starter, Fig. 5, consists of electron tubes or 
contactors, on which phase-shift control is used to delay 
the tube firing time. This reduces the average voltage, 
current, and torque. The starting torque is readily ad- 
justable, but at a high price. 

Wound-rotor starter and motor, Fig. 6, are both 
basically more expensive than the squirrel cage, but 
give the maximum obtainable starting torque per am- 
pere. The least expensive arrangement (cost index 1.93) 
is a linestarter for the primary and a manual drum con- 
troller and resistor for the secondary. The drum con- 
troller gives limited speed control. For pushbutton 
starting, a magnetic type starter is available. 

Speed-torque characteristics of several of these types 
are compared in Fig. 7. 

Three new developments in drives and control were 
described by L. W. Herchenroeder, Westinghouse in- 
dustry engineer—an adjustable-voltage planer drive, an 
experimental ignitron contactor control and a method 


Table II—Improvements Obtained 
in Planer Drives 


Reversing time 
1200-1200 rpm, Short strokes 
Type ; per min 


Constant-vol tage 
200-1200 rpm drive 3 20 


Old adjustable- 
voltage drive 2 45 


New adjustable- 
voltage drive 56 


AC 
SUPPLY 


Fig. 9—(Top) Single-phase ignitron contactor shown 
without the ignitor control circuits. (Bottom) Igni- 
3-phase motor. 


tron contactor’ for induction 


for reversing induction motors by joining two systems. 

A Rototrol rotating regulator of new design is used in 
place of the bridge type in the redesigned adjustable- 
voltage planer drive. The new regulator provides greater 
forcing of the generator field during reversal of the 
drive, and permits considerable reduction in the thermal 
capacity of the speed control rheostats by placing them 
in the regulator fields. 

As shown in Fig. 8, the generator and motor arma- 
tures are connected solidly together and field of the 
generator is supplied by the Rototrol. Creeping in the 
“off” position is prevented by means of a generator 
suicide field, not shown. 

The Rototrol regulator has four fields, two pattern 
fields for the cut and return directions, a voltage field, 
and an antihunt field. Potential across the voltage field 
is determined by the voltage across resistor R in com- 
bination with the voltage drop across the commutating 
fields of generator and motor. By adjustment of the tap 
on resistor R, the voltage may be made proportional to 
the counter-emf and therefore the speed of the d-c 
motor. Under steady running conditions, the net excita- 
tion on the regulator is that provided by the pattern 
field minus the antihunt and voltage fields. No self- 
energizing field is used. This increases the speed of re- 
sponse considerably, and aids field forcing of the main 
generator for rapid drive reversal. 

Speed range of the drive is 40 rpm to approximately 
800 rpm by armature voltage control, and from 800 to 
1200 rpm by motor field control. The speed-control 
rheostat has an element in series with the pattern field 
and an element in series with the voltage field. 
The latter element is shorted out at minimum speed to 
provide maximum sensitivity and good speed regulation. 
Current in the pattern field is increased with the speed 
setting while the resistance in series with the voltage 
field remains constant. After full current is reached in 
the pattern field, the resistance in series with the voltage 
field is increased until full generator voltage is obtained. 

(Continued on page 262) 
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Suppression Methods 


Corona is potentially present in high-voltage circuits, but may be prevented by 


good design. The basic mechanism of corona is described here and three methods 


for preventing it: Pressurization (or evacuation); increasing radius of curvature 
of conductor: coating with or immersion in high-dielectric-strength materials. 


ARTHUR H. MANKIN 
Development Engineer 
Shure Brothers, Ine. 


Y ORONA is the pale blue or red luminous dis- 
charge, accompanied by a sizzling noise, visible 
on electrical terminals when the voltage exceeds 

6000-10,000 volts and when precautions to avoid it 
have not been taken. Since corona represents power 
being wasted, and also forms ozone which is destruc- 
tive of rubber and certain other insulations, every at- 
tempt is usually made to eliminate it. 

It is important to emphasize that corona can be re- 
moved by good design. Corona discharge in a television 
receiver, for example, is therefore a sign of either bad 
design or malfunctioning of the receiver. Typical prod- 
ucts or devices in which corona is a design problem in- 
clude X-ray machines, radio and television transmitters, 
distribution transformers, electron microscopes, cathode- 
ray oscilloscopes, radar, nuclear accelerators, and Geiger 
counters. 

If two plane parallel electrodes, such as capacitor 
plates, are placed say 1 cm apart in air, and the voltage 
between them increased until there is an electrical dis- 
charge, the voltage required will be about 30 kilovolts 
(more or less depending on the exact air pressure, hu- 
midity, electrode material and configuration, and other 
factors). The breakdown potential or the dielectric 
strength of the air between the plates is said to be 30 
kilovolts/em, or, as more usually written, 3 kilovolts/ 
mm, which would be equivalent to 76 volts/mil in the 
English system. This discharge is at first a glow dis- 
charge; it is located between the plates; light, heat, and 
both radio and audible noise are generated; ozone is 
formed; and the discharge will continue so long as the 
current between the plates is maintained above a cer- 
tain minimum value and below a certain maximum 
value. If the current is increased an incandescent “hot 
spot” develops on one or both the electrodes, the re- 
sistance goes down drastically between the plates, and 
the discharge is now spoken of as an arc. Any increase 
in current now causes an increase in intensity of the arc. 

It is easy to understand what is happening between 
the plates of an air capacitor as the potential gradient 
approaches the dielectric strength of air. There are al- 
ways casual electrons and ions in any sample of air. 
They are caused either by natural radioactivity or cos- 
mic rays, or perhaps cold electron emission from the 
electrodes. These charged particles are accelerated in 
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the electric field. Consider an electron in motion among 
the molecules of gas. It is accelerated and travels a 
certain average distance in the intervals between colli- 
sions with gas molecules of much larger size. In this 
average distance, it attains a certain velocity from the 
electric field, and so acquires kinetic energy. Until the 
dielectric strength is reached, the velocity which the 
average electron attains is not sufficient to ionize the 
molecule, but merely imparts kinetic energy to it; or 
perhaps excites it to emit light. (Since the number of 
casual electrons is very small, such light is practically 
unobservable. ) 

When the field strength reaches the dielectric strength, 
the electron with average velocity is able to ionize the 
molecule into a positive ion and an electron, which then 
pursue their separate ways, each of them being acceler- 
ated and producing ions in turn. This is known as an 
“avalanche” or more recently as a chain reaction, and 
with extreme rapidity (in microseconds) it grows into 
a glow discharge. The glow is a relatively high-resist- 
ance discharge. With pure gases, it has a constant volt- 
age drop over certain ranges of current. This is the 
basis of the action of the well-known voltage-regulator 
tubes, which are glow-discharge tubes filled with inert 


GLOSSARY 


Electric Field or Potential Gradient. The space rate of 
change of electrical potential, expressed in volts/meter or 
equivalently in newtons/coulomb. 


Breakdown Potential or Dielectric Strength. The 
maximum electric field to which an insulator may be 
subjected before it ruptures, usually expressed in kilo- 
volts/mm, or in volts/mil. 


Glow Discharge. A self-sustaining electrical discharge in 
which the primary source of charged particles is due to 


ionization of molecules by collisions. 


Are Discharge. A self-sustaining electrical discharge in 
which the primary source of charged particles is thermionic 
emission at one or both of the electrodes. 


Corona. A glow discharge at atmospheric pressure in 
which the region near one of the electrodes is subjected to 
much higher field strengths than near the other. 





gases at a pressure of a few millimeters of mercury.* 
Ordinary neon tubes are another example of a glow 
discharge. 

This process may be taken one step further by re- 
turning to the ions which are produced. Eventually 
most of the positive ions which have been formed strike 
the negative electrode, imparting to it their kinetic en- 
ergy, and so heating it. If there are sufficient ions (suf- 
ficient current), the electrode will become hot enough to 
emit thermionic electrons; these will join the proces- 
sion, and enormously decrease the resistance of the 
discharge, which is now an arc. This is why an arc is 
so destructive of electrodes (contacts). It actually melts 
away the metal, while the glow may continue indefinitely 
with no damage to the electrodes. Fluorescent lamps 
are arcs in which the arc is started by heating the cath- 
odes externally until they are heated by the arc. The 
ballast limits the current. 

It is of interest to examine the curve of dielectric 
strength plotted against pressure for a particular con- 
figuration of electrodes (Fig. 1). Starting at atmos- 
pheric pressure, if the pressure is increased, the dielec- 


tric strength also increases. This is because at higher 
pressures the molecules are packed closer, and a higher 
potential gradient is necessary to allow the electrons to 
attain a velocity which will ionize the molecules. This 
upward part of the curve continues indefinitely. Pres- 
surization, therefore, is one of the important methods 
of eliminating corona. It is common practice to pres- 


*See “Cold Cathode Glow Discharge Tubes,” ELecrrica MaAnuFac 
rURING, July 1949, page 92, for further discussion of gaseous discharge 


Fig. 2—Corona discharge is desirable in certain operations 
of this Van de Graaf generator at the Westinghouse Re- 
search Laboratories but not elsewhere in the system. The 
tank therefore is suitably pressurized to control corona. 
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Fig. 1—Pressure vs breakdown voltage for air. The 
location of the minimum breakdown value will shift to the 


left with increasing spacing between the _ electrodes. 


surize transmission lines and waveguides in radio and 
radar transmitters. Here the air is usually filtered and 
dried before being pumped in. Nitrogen is often used 
instead of air because it has about a 20-per cent higher 
dielectric strength. 

As pressures decrease below the atmospheric, the di- 
electric strength also decreases, since now the molecules 
are spaced farther apart. Consequently, the electrons 
are subjected to greater voltages before undergoing a 
collision. The decrease in dielectric strength continues 
until a minimum is reached at around 300 volts/mm, 
the exact value depending on the type of gas. The loca- 
tion of the minimum depends on the spacing of the 
electrodes, but for ordinary spacing it is around 1 to 5 
mm Hg. 

After this minimum is reached, the curve ascends 
sharply. The reason is that now the spacing between 
molecules is so large, that although every electron colli- 
sion causes an ionization, there are not enough ioniza- 
tions to sustain the chain reaction, until finally the 
pressure is so low that the average electron travels from 
one electrode to the other without striking a molecule. 
This explains why the location of the minimum dielec- 
tric strength varies with spacing—as the spacing is in- 
creased, the minimum shifts toward lower pressures. 
The dielectric strength of the vacuum in the ordinary 
hard electron tube is essentially infinite: long before it 
will break down, there will be breakdown either across 
the terminals or there will be sufficient ‘‘cold” emission 
from one of the electrodes to draw an are and heat up 
one of the electrodes and so destroy the tube. A glow 
discharge which may change into a destructive are can 
be seen in a “gassy”’ tube. 

So far the discussion has been about glow and arc 
discharges. How is this related to corona’ Corona is a 
type of glow discharge which occurs at atmospheric 
pressure, where the potential gradient is much greater 
at one electrode than at the other. For this reason, the 
streamer comes out of one electrode and ends somewhere 
out in space, at a point where the electric field is no 
longer greater than the dielectric strength. The other 
electrode may be the grounded chassis. If corona occurs 
at lower pressures, its shape changes somewhat, and it 
is then spoken of as a brush discharge. 

There is another important factor which has not yet 
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Fig. 3 (left)—A corona shield (U. S. Patent No. 2,434,572) adapted to television receiver design. Fig. 4—TV receiver 


high-voltage doubler power supply, showing how anode and cathode cups are employed for the suppression of corona. 
Involved in this assembly is a phenolic insulator attached to the chained cover, and corona-type terminals are liberally 
used for the purpose of connecting to external circuits throughout the design. (Allen B. Du Mont Laboratories, Inc.) 


heen mentioned, and that is the influence of the con- 
figuration of the electrodes on the field strength be- 
tween the electrodes. In the case of plane parallel elec- 
trodes, the field strength is uniform between the plates ; 
that is, the voltage falls at a uniform rate from one plate 
to the other. To examine the effect of curving the 
plates, consider the voltage gradient about an isolated 
conducting sphere of radius 1 cm, charged up to a 
voltage of say 10 kv. It is straightforward but lengthy 
to show that the potential gradient at the surface of 
the sphere is 10 kv/cm, and everywhere else outside the 
sphere is less than 10 kv/em. In such a system, the po- 
tential gradient varies inversely with the distance from 
the center of the sphere. Breakdown if it occurs will 
thus take place at the surface of the electrode. In gen- 
eral, it is approximately true that the voltage gradient 
at any point on the surface of the conductor is inversely 
proportional to the radius of curvature of the conductor. 
Thus, in compound electrodes the maximum voltage 
gradient will occur at the minimum radius of curvature, 
and the minimum voltage gradient at the maximum 
radius of curvature. 

This brings us to another and perhaps the most use- 
ful method of eliminating discharge: increasing the 
radius of curvature of all points at high voltage. This is 
the reason, for example, that the conductors in high- 
voltage transmission lines are usually tubing. In the 
500-ky transmission line tests initiated by various power 
companies, 1.65-in. to 2-in. OD conductors have been 
used with - to %4-in. wall thicknesses. This large 
diameter is primarily to prevent corona losses, not to 
provide large current-carrying capacity. 

Sometimes corona is desired, as in the Van de Graaf 
generator pictured in Fig. 2. An integral part of this 
device is a “comb.” This comb sprays charge, by 
corona, on a moving belt which carries it up to the top 
of the generator. Here a similar structure removes the 
charge, which is now at a high potential. In the rest of 
the system, however, corona is undesirable, so the whole 
tank is pressurized to 3 to 5 atmospheres. 

Fig. 3 is an example of a patented corona shield 
which has been used in high-voltage connections on tele- 
Vision receivers. It covers up any sharp curves which 
may be on the lugs, soldered wires and other parts with 
a smooth unbroken surface able to withstand voltages 
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from 18 kv to 40 kv, depending on the size. Another 
example of corona suppression in television receivers is 
shown in Fig. 4. 

Thus far, two methods of eliminating corona have 
been discussed: (1) pressurizing (or evacuating), and 
(2) increasing the radius of curvature of conductors. 
The third method consists of covering the offending 
terminal with a material that has a higher breakdown 
strength than air. This method is used in open wire 
transmission lines as an alternative to increasing the 
diameter of the conductors. It is perhaps not generally 
realized that an important purpose of insulation, such as 
rubber, vinyl, or nylon, is to prevent corona or arcing, 
or both. For example, No. 18, a common size of hookup 
wire used in radio and TV, is 40.3 mil in diam. Since 
the breakdown strength of air is 76 volts/mil, the 
nominal allowable potential is 76 volts/mil x 20 mil or 
1520 volts. However, if the No. 18 wire is covered by, 
say, rubber, with a breakdown strength approximately 
six times that of air, the nominal voltage is increased 
by a factor of six. Of course, the outside diameter of 
the rubber insulation must be large enough so that the 
voltage gradient at the outside will not cause corona 
discharge into the air. 

Use of these insulating materials is not without dan- 
gers, however. If there is a momentary overload in an 
air-dielectric line, there will be corona, but when the 
overload is removed, the line will function normally. 
However, in an insulated line, the resulting corona may 
cause temperatures which will cause charring of the 
insulation, and from then on there will be a fault in the 
line. This is true in solid insulators; however, in a 
liquid dielectric such as transformer oil, if charring 
does take place, the burned material drops to the bot- 
tom, and the component will function normally. 

In applying insulation to a wire it is very important 
to make sure that there are no air spaces between the 
insulation and the wire. The reason is this: When mate- 
rials of different dielectric constant are placed in an 
electric field, the voltage divides up inversely as the 
dielectric constant; that is, the higher dielectric mate- 
rial will have a lower voltage gradient across it than 
the lower dielectric material. Since the lowest-dielectric- 
constant material is air, this split-up is undesirable. 


(Continued on page 274) 
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Conductive Materials 
lor elevated operating temperatures 


In specifying a material for current-carrying components, consideration should be given to 


possible effects of temperature rise. 


Heating may result from current passage, conduction 


from mating parts or operation in a warm atmosphere. The influence of temperature on sever- 


al characteristics of copper, brass, 


bronze and beryllium copper is presented graphically. 


JOHN T. RICHARDS 


Development Engineer 


The Beryllium Corporation 


LTHOUGH the room-temperature properties of 

conductive materials are helpful in arriving at 

safe working stresses under normal conditions, 
they can be misleading where operating temperatures 
exceed 150 F. In addition to the room-temperature 
properties listed in Table I, the following factors must 
also be considered when designing for moderately ele- 
vated temperatures : 

1. Electrical and thermal conductivity both vary with 

temperature. 

2. Tensile and endurance characteristics decrease on 

heating. 

3. Spring qualities are reduced through relaxation 

and changes in stiffness. 
. Anelasticity increases sharply with temperature. 
. Thermal expansion changes dimensions. 

6. Corrosion rates vary with temperature. 

Effects of temperature on electrical and thermal 
conductivity are shown in Figs. 1 and 2. Variations in 
annealing treatment or in the degree of cold work may 
cause small deviations from the average values shown. 
In addition, the age-hardening feature of beryllium 
copper is responsible for conductivities ranging from 


20 to 65 per cent I.A.C.S.—the higher values resulting 
from overaging. 

Fig. 3 plots tensile strength against temperature, 
while Fig. 4 shows the influence of temperature on 
elastic limit. These values were obtained by heating for 
1 hr then testing at room temperature. 

Of perhaps greater significance are tests conducted 
at elevated temperatures. Fig. 5 gives the results of 
several short-time tensile tests; however, time at tem- 
perature is all-important in this type of test. For ex- 
ample, in 100 hr at 400 F copper loses 44 per cent of its 
short-time tensile strength, phosphor bronze 38 per 
cent, beryllium copper (10 Alloy) 15 per cent and 25 
Alloy 7 per cent. 

In design, tensile strength values should be used 
with considerable caution. Past experience indicates 
that elastic limit and endurance strength values provide 
safer means for obtaining working stresses. This is 
particularly true for springs, contacts and other resilient 
components. 

Although sufficient elevated-temperature endurance 
data are not as yet available, Fig. 6 shows the relaxation 
or loss of elastic strength with increasing temperature. 


Alloy 


Copper 

Brass, 70-30 
Phosphor bronze A 
Beryllium copper, 10 
Beryllium copper, 25 


Beryllium copper, 25 


Condition 


6 No 
8 No 
8 No 
4 No 
4 No 
4 No 


. hard 
. hard 
. hard 
. hard & aged 
. hard 
. hard & aged 


Tensile 
strength, 
psi 
50-56,000 
90-99 ,000 
91-105,000 
110-130,000 
95-120,000 
190-210,000 


Yield strength, 


0.2% offset, 
psi 

47-54,000 
80-—90,000 
83-93,000 

100—-120,000 
90—-115,000 

180-—205,000 


Elastic limit, 
0.002% set, 


psi 


Elongation, 
% in 2 in. 


Table I—Typical Room-Temperature Properties of Several Copper-Base Alloys 


Fatigue limit, 
100 million 
cycles, psi 





15-20,000 
35—45,000 
55-65 ,000 
80-95,000 
70-80,000 
140-160,000 
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30-36,000 
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Fig. 1—Effect of temperature on electrical 
conductivity. 
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Fig. 2—Effect of temperature on thermal 
conductivity. 
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ture tensile strength caused by an- 
nealing for 1 hr at temperature. 


Relaxation is load loss occurring in spring members 
through the gradual conversion of elastic strain to 
plastic strain in certain highly stressed fibers. The 
amount of recoverable or elastic strain is consequently 
reduced with a proportionate decrease in the load sup- 
ported by the spring. High resistance to relaxation is 
essential in contact springs to insure positive pressure 
over long periods of operation. Pure copper is not in- 
cluded in Fig. 6, since it may show considerable relax- 
ation even at room temperature. 

Another important point is the change in modulus or 
stiffness with temperature. For the materials considered 
there is a 1.7 to 2.0 per cent decrease in stiffness for a 
100 F increase in temperature. These changes are re- 
versible, a decrease in temperature giving an increase 
in modulus, 

Anelasticity—as measured by creep, drift and hystere- 

(Continued on page 270) 
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(0.002 per cent permanent set) by 
annealing for 1 hr at temperature. 


as the operating temperature of the 
material is increased. 


Relaxation or loss of load, per cent 








Temperature, deg F 


Fig. 6—Relaxation or loss of load (at a working 
stress here of 50,000 psi) increases rapidly with only 
moderate increases in operating temperature. 
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Contour-Recording by Magnetic Tape 


Ratio-modulated endless-tape device used in =v 
automatic machinery to achieve a flexible cam 
system at low cost. 









ROBERT R. PERRON 






















Research Division 
United Shoe Machinery Corp. 


FEATURE often desired in the design of auto- 
ae machinery is a flexible cam system. This 
is especially desirable in the design of machines which 
are required to perform operations on workpieces which 
may have an infinite variety of shapes or contours, The 
storage and changing of metallic cams in conjunction 
with linkage systems is a solution but exceedingly cum- 
bersome and expensive. It was conceived that an inex- 
pensive and flexible cam system could be achieved by 
recording contours on magnetic tape. 

An investigation of existing recording systems dis- 
closed that amplitude and frequency modulated systems 
would produce distortion due to demagnetization effects, 
tape speed fluctuations, etc., and therefore could not 
provide sufficient precision. A system of modulating 
magnetic tape was therefore developed which is cap- 
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, Fig. 1—-Tape-transport system for contour recording. 
4 Motion Recording 
head 


Arrow points to magnetic recording head assembly. 










able of giving the desired flexibility and precision. 

In ratio-modulated tape the intelligence is recorded 
in the form of square pulses of flux such that the ratio 
of the positive pulse duration to the total period of a 
square wave cycle is a direct function of the intelligence 
to be recorded. Since the intelligence is only a function 
of ratio, amplitude distortion and tape speed changes 
as high as +30 per cent can be readily tolerated with- 
out affecting the output precision. Although wide tape 
speed changes can be tolerated, the tape speed must of 
course be synchronized with the machine speed. This can 
be accomplished with sprocket-driven perforated tape. 

A 25-ft loop of standard Brush paper-base magnetic 
tape, conveyed over a series of idler pulleys and driven 
at 1.25 fps, was used as the recording medium ( Fig. 1). 
With this tape, a maximum of 1000 playbacks could 
be attained before erratic behavior occurred due to wear- 
ing off of the magnetic-oxide coating. A larger number 
of playbacks would necessitate the use of a suitable 
steel tape. The tape drive mechanism used in the test 
apparatus is shown in Fig. 1. 
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The contour-sensing follower of the recorder con- 
Fig. 2—Schematic of the contour follower system. sists of a rack-and-pinion gear system which differ- 
Fig. 3—Schematic of the contour reproducing system. entially positions two variable capacitors (Fig. 2). 
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These variable capacitors form part of the time constant 
of a multivibrator and are positioned such that the sum 
of their capacities is always constant. The multivibrator 
frequency (in this case 180 cycles) is therefore con- 
stant, but the ratio of the conduction time of one multi- 
vibrator tube to the total multivibrator cycle varies di- 
rectly as the contour intelligence. 

Recording head contains two coils. Each coil is con- 
nected in the cathode circuit of one of the multivibrator 
tubes with a polarity such that, when one tube conducts, 
the recording head gap flux is in a positive sense and, 
when the other tube conducts, the flux is in a negative 
sense. The pulses of flux recorded on the tape therefore 
alternate in polarity. The gap flux is made strong enough 
to saturate the tape regardless of previous tape history. 
No high-frequency bias is used and the usual erasing 
head and oscillator are unnecessary. 

Reproducing system (Fig. 3) consists of a pick-up 
head which is acted upon by passage of the square flux 
pulses on the tape. Voltage spikes, alternating in po- 
larity, are thereby produced by differentiation of the 
square flux pulses. These voltage spikes are amplified 
and then fed into a flip-flop circu‘t. Function of the flip- 
flop circuit is to construct a replica of the original 
square peaked current wave which was present in the 
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Contour Recording by Tape 
High-Temperature Resistor 
Servomechanism Bibliography 
Static Electricity Detector 
Screwed-In Insert Cuts Costs 
Pocket-Size Radiation Meter 
Voltage-Sensitive Control 
Finish for Magnesium 
Radiation Monitor 


Synchronizing TV Color Disks 


Autopilot for Fighter Planes 


And other new ideas and 
developments of interest 





recording head coils. This square peaked voltage wave 
is then averaged by a filter and the resulting d-c voltage, 
which is now a direct function of the original intelli- 
gence which was sensed, is fed into a servomechanism. 
Servo output then positions a stylus or other device 
which reproduces the original contour. oon 


Adhesive-Tape High-Temperature Resistor 


New self-adhesive type cures in place in 
circuitry; technique offers means for pro- 
viding closer tolerances than printed-resistor 
methods. 


cnc of individual resistors to close 
tolerance has been a constant problem in printed 
circuitry, This has greatly affected yield of acceptable 
assemblies. An adhesive-tape resistor recently devel- 
oped by the National Bureau of Standards offers a 
method for improving this situation. 

Advantages of these resistors are: (1) they are self- 
adhesive, the resistor film on the uncured tape being 
sufficiently tacky to adhere of itself, making an inter- 
mediate adhesive layer or extraneous electrical con- 
nective materials unnecessary; (2) the resistors are not 
cured until they are in place in the circuitry, at which 
time they are all cured simultaneously; (3) the resist- 
ance film is protected from abrasion and _ electrical 
shorts by the laver of heat-resistant tape which is on 
top in the finished resistor. This technique may be con- 
sidered a compromise between the manufacture of re- 
sistors as separate components and existing methods of 
printing resistors. 

The NBS tape resistor is of the carbon film type. It 
is made by coating a flexible heat-resistant tape base 
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with the resistant paint formulation. The preferred base 
material is a Quinterra asbestos-paper tape (made by 
Johns-Manville). It carries its own pressure-sensitive 
adhesive, making contact to printed electrodes when 
lightly pressed in place and subsequently cured. For- 
mulations found successful are exceedingly simple, con- 
sisting only of graphite or carbon black, resin and sol- 
vent. The carbon blacks are calcined before use. 

These formulations give very much lower values than 
formulations having the same ratio of resin to carbon 
and deposited by other methods, such as screening, 
direct spraying and doctor blade. Major consideration 
has been operation at high temperatures. Consequently, 
silicone resin has been used. Preferred resin so far 
used is Dow Corning’s DC 996. Since the cure tem- 
perature of the silicone resins is high—300 C for several 
hours—the NBS tape resistor is applicable at present 
only to glass or ceramic base materials. But enough 
work has been done on lower-cure resins such as 
American Cyanamid melamines (Melmac) to definitely 
indicate that they will make suitable tapes for use at 
conventional temperatures, and with cure temperatures 
low enough to use on some of the newer heat-resistant 
plastics materials. 

Natural and synthetic graphites, and various carbon 
blacks, are used. Tapes made from graphite formula- 
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sistance range is limited. 


factory for operation at 200 C. 


ambient temperature. 


Resistor dimensions are standardized to 0.130 in. 
+ 0.020 in. in width and 0.5 in. in length (0.3 in. inter- 
electrode distance). This leeway of + 0.020 in. permits 
adjustments of value of a resistor tape while it is run 


through a tape-slitter. 


This limitation on dimensions simplifies the design 
layout, makes the electrode printing pattern more uni- 
form, and gives better resistance characteristics. 
to uniform dimensions, the power rating of the resistors 


In addition to the more recent refer- 
ences on both fundamental and applica- 
tion data on servomechanism published 
in the May issue on page 109, the fol- 
lowing articles appeared in earlier issues 
of ELECTRICAL MANUFACTURING. 
Combined references in the two lists 
reflect the continuing editorial program 
that has brought significant develop- 
ments in this new and growing control 
field promptly before readers. 


Self-Synchronize, for Remote Control, 
December 1944, page 96. Principal 
types and potentialities in industrial 
control; two basic systems: position 
and torque transmision. 


Perhaps You Can Control It with an Elec- 
tric Servomechanism, August 1946, 
page 102. What servos can do and 
essential elements; use of bridge cir- 
cuits, saturable reactors, variable-field 
motors and photoelectric balancing 
systems. 


Electro-Hydraulic Servo Controls Diesel- 
Electric Speeds, February 1947, page 
112. Detailed description of a commer- 
cial system using solenoid valves as 
servo elements. 


Consider the Synchro and How It Could 
Solve Control Problems, March 1947, 
page 93. Types developed for aircraft 
to transmit torque or displacement, to 
compute or control; several basic sys- 
tems discussed. 


Electrical Couplings for Control and In- 
dicator Transmission, November 1947, 
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tions make resistors unusually stable at ambient tem- 
peratures of 200 C, but, unfortunately, the useful re- 
With reasonable ratios of 
graphite to resin, values from about 100 to 5000 ohms 
may be obtained. Carbon blacks are used for formula- 
tions from this value to 10 megohms. 
the carbon blacks tried make up tape resistors satis- 
For some values, a 
suitable carbon black has not yet been found. In these 
ranges, however, tapes have been made which will make 
resistors satisfactory for operation at 170 C. Satisfac- 
tory operation is considered to be less than + 6 per cent 
change after 500 hr under %-watt load at the stated 
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remains substantially the same for all values, and 
changes in contact resistance are eliminated. 
values are varied by changing the ratio of carbon to 
resin in the formulation, and by changing carbons. 
Solids content of the formulation is kept constant. In 
this way, all values of resistor tapes sprayed have sub- 
stantially the same solids content in the film. 

At present, the tape resistor is applied to printed 
circuitry by hand. NBS expects, however, to develop a 
mechanism analogous to a wire stapler, which will 
accept a roll of the resistor tape and permit its applica- 
tion where desired by pressing on a knob or handle. 

Proper curing of resistors after application to the 


Resistor 


printed circuit is important. Optimum curing time and 


temperature may differ considerably for different for- 
mulations. It was found necessary, therefore, to adopt 
a compromise cure, since each plate may carry several 
values. Accordingly, a cure of 4 hr at 300 C has been 


adopted as standard. In 200 C operation, resistors made 


from some 


Due 








Earlier Articles on Servomechanisms 


page 109. Function of synchros as re- 
lated to flexible shafts; an extensive 
review of available components and 
systems. 


Electro-Hydraulic Controls for Power, 
Speed and Accuracy, December 1947, 
page 108. Advantages of combining hy- 
draulic motors with electrical 
computer elements; application to color 
register control in web-fed press. 


servo 


Servo Principles Applied to Speed Con- 
trol of Steam Turbine, December 1947, 
page 120. Another application of the 
system described in February 1947. 


Designing Stability into a Packaged 
Servomechanism, March 1948, page 
84. Development story behind a sys- 
tem using variation of contact resist- 
ance with pressure as the error-sensing 
element. 


Electronic Controls for Regulating Tem- 
perature, December 1948, page 78. 
Self-balancing a-c bridge and amplifier 
with resistance-sensing elements and 
constant-speed reversing motor; variety 
of compensating functions possible. 


Electronic Position Servo System for In- 
dustrial Applications, March 1949, 
page 100. Resistance bridges feed an 
amplifier controlling grid voltage to 
two thyratron tubes connected to 


shading coils of a servo motor with an 
a-c field. No relays or contacts are em- 
ployed; adjustable sensitivity and anti- 
hunt elements. 





formulations 
downward) during the first 24 hr, then remain stable 
for several hundred hours. 
sistors should include, in addition to the 4-hr period at 


change sharply (generally 


Hence, the cure of the re- 


Synchro Units for Remote Indication and 
Control, April 1949, page 74. Operat- 
ing characteristics, ratings and applica- 
tion data on a-c self-synchronous units 
designed for servos. 


Subminiature Split-Field Motor, August 
1949, page 116. Characteristics of a 
lightweight reversible d-c motor de- 
signed to operate from an electronic 
amplifier. 


Advantages of Resistance Thermometers, 
September 1949, page 104. Includes 
description of several types of servo 
systems used in control instruments, 


Deflection-Type Temperature Recorder 
A-C Servo Driven, October 1949, page 
116. Control functions derived from a 
pointer flag passing between sensing 
coils in a resonant-oscillator circuit. 
Amplifier feeds control winding of a 
two-phase reversing motor. 


Servo Amplifier Controls Load, October 
1949, page 244. Compact commercial 
unit sensitive to error signals of 0.1 
millivolt. 


More articles discussing servomechan- 
ism design, components and application 
are in preparation for forthcoming issues. 
Those articles selected for editorial re- 
prints will be announced as soon as 
available. Readers interested in securing 
copies for their files should make their 
requests promptly after each title is an- 
nounced in the “Feature Article Re- 
prints” department. None of the articles 
listed here are now available as reprints. 
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300 C, a 24-hr stabilizing heat-treating period at 200 C. 

Complete tests for humidity effects have not yet been 
made. Indications are, however, that the resistor as 
laid down and cured will pass reasonable humidity tests. 
The fact that the heat-resistant tape forms a protec- 
tive coating over the resistor should make it possible 
to add an additional protective coating. Additional 
work must be done to find a protective coating effective 
against solvents and solder fluxes without altering the 
resistance value or, if this is impossible, introducing a 
predictable alteration. 

Since these resistors are of the carbon-composition 


type, their electrical characteristics are in general very 
similar to the film-type carbon composition resistors 
now available, with the added advantage that they may 
be used at higher temperatures. ooo 


Acknowledgment: This report is a condensation of 
a preliminary report by B. L. Davis, Electronics Divi- 
sion, National Bureau of Standards, released at Winter 
Meeting of the Institute of Radio Engineers, March 
21, 1951. Complete information will be released later 
in a report to the Bureau of Aeronautics, Department 
of the Navy, the sponsoring agency for this work. 


Static Electricity Detector 


Electric field surrounding a static charge, in 
moving across a stationary conductor, gives 
warning of explosion hazard. 


In hazardous areas where a static spark might set 
off an explosion, some means of warning is needed 
to indicate when a static charge is present or building 
up, or the approach of an individual carrying such a 
charge. When hazardous conditions accompany an in- 
creasing field strength, a fixed conductor cut by this 
held will have induced in it a voltage which may be 
amplified to give audible or visual warning. Or the 
conductor may be manually moved through the sus- 
pected area to find whether a charge is present. In 
either instance, the indication must be secured without 
drawing any power from the static charge. 

This is the principle employed by the Staticator, 
shown in Fig. 1, developed by W. E. Anderson Inc., 
Kansas City, Mo. The detector unit at left operating 
from 110-volt a-c power includes an amplifier supply- 
ing a built-in voltmeter. With a length of 200-ohm TV 
lead-in for a fixed conductor, or a portable antenna 
as shown in Fig. 2, the detector unit will give an 
audible indication in headphones or show a_ meter 
reading when the antenna is cut by a static field. 
The meter gives full scale indication from a static 
charge of 2000 volts at 36 in. moving 1 ft per sec. 
Static charges as low as 100 volts are readily detected. 
An alarm unit, right in Fig. 1, connected to the indi- 


Fig. 2—As a porta- 
ble instrument, sen- 
sitive headphones 
give clear warning 
when the wand is 
moved through static 
fields as low as 100 


volts. 
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Fig. 1—When the antenna lead-in (foreground) is placed 
around a critical area, the detector unit (left) gives 
both visual and audible indication of the approach or 
increase in a static charge. Warning unit (right) gives 


a reinforced signal. Both units are explosion-proof. 


cator provides a strong visual and audible warning, 
and may be remotely placed. 

In developing the instrument, it had to be of ex- 
plosion-proof design suitable for safe operation in 
hazardous locations. The meter had to be visible, and 
three electrical outlets and one potentiometer shaft had 
to pass through the case. Since the instrument is often 
carried, it had to be light in weight and compact. Yet 
the case had to withstand an internal pressure of 480 
psi to meet UL requirements. 

The window is 3% in. thick and sealed by an 
aluminum seat and ring. To pass sound but not 
flame, a porous disk is cast into the front cover just 
under the meter window. This disk is made of tiny 
stainless steel balls pressed and sintered. Explosion- 
proof AN receptacles are used for electrical outlets. 
Case and front cover are aluminum alloy castings 
with the cover secured by high-strength machine 
screws. 

For the desired sensitivity in the amplifier, moisture 
absorpticn and leakage had to be kept low. For cir- 
cuits requiring 100,000-megohm leakage paths, glass, 
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polystyrene, silicone-treated steatite and XXXP lam- 
inates were used. 
Finish for the case consists of a binder-filler, a 


Special equipment designed for rapid pro- 
duction testing of induction motor rotors 
inspects for stray-load losses and defective 
bars in one operation 


L. C. PACKER and G. E. MONCHAMP 
Manager and Motor Design Engineer 
Motor Engineering Department 
Westinghouse Electric Corporation 
Springfield, Mass. 


MPROPER processing of die-cast rotors for induc- 

tion motors may lead to several problems such as 
broken or high resistance bars, lack of insulation be- 
tween laminations, heavy bridges over closed slots or 
inaccurate skew. In rotors with copper or brass cages, 
defects in welding end rings may result in excessive 
resistance. 

Stray-load losses may be measured by equipment de- 
scribed in an earlier paper.* All other faults except a 
single broken bar can be checked by measuring current 
in a test stator. Limits can be established by experience 
for low current caused by high resistance, multiple 
broken bars, over-skew and bridges too thick; or high 
current caused by under-skew and bridges too thin. 

Defective single bars may be found by rapidly rotat- 
ing the rotor with the end of a permanent magnet placed 
near the rotor. A pick-up coil on the magnet is con- 
nected to a cathode-ray oscilloscope with a synchroniz- 
ing pulse obtained from permanent magnet attached to 
the rotor shaft.** With the sweep circuit synchronized 
to the rotating speed, each bar is indicated by a wave 
on the screen. Any wave with an increased amplitude in- 


* 


See “Die-Cast Rotors for Induction Motors,” L. C. 
lransactions, Vol. 68, 1949. 

* See “Testing Induction Motor Rotors,”’ H. E. Webking, ELectricat 
MANUFACTURING November 1949, page 96. 
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Three feature articles appearing in the May 
issue have been selected for editorial reprints, 
as announced in “Feature Article Reprints” on 
page 196 in this issue. Single copies may be 
obtained without charge, along with additional 
information on any subject covered in the edi- 
torial or advertising pages of this issue by using 


Reader Inquiry Facility, page 187. 


This service is available without charge to 
readers to whom copies of ELEcTRICAL MANvu- 
FACTURING are addressed, and other engineers 
included in the regular monthly routing. 
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Production Test for Die-Cast Rotors 
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coat of paint giving the appearance of chromium plate 


and a finish coat of clear lacquer. Each coat is baked 


before applying the next. ooo 





dicates an open or high resistance bar. 

Another method makes use of two d-c exciting coils 
displaced several rotor slots apart with pick-up coils 
connected through a filter to an oscilloscope. Exciting 
coils are connected in series opposing. When the rotor 
is turned slowly, a wave appears for each bar with the 
height inversely proportional to the resistance of the 
bar. A broken bar causes the wave to reverse. 

Both of these methods give good results, but test 
equipment was needed which would check rotor bars, 
skew and stray loads in one setting on a high production 
basis. This was accomplished by the test stand shown 
in Fig. 1 in which rotors were rotated in a three-phase 
test stator in a direction opposite to the field of the stator. 
With a-c excitation of the stator, a wattmeter in the 
drive motor circuit measures driving torque and stray- 
load loss. An ammeter in the stator circuit checks mul- 
tiple high resistance or open bars, and skew. 

Then, to check individual rotors a-c excitation of the 
stator is removed and one phase is supplied with d-c. 


Fig. 1—Production test equipment for die-cast rotors 

includes a motor drive for the rotor and an «-c excited 

test stator. Wattmeter in power supply indicates stray-load 

losses; ammeter in excited field checks multiple high 

resistance or open bars. The oscilloscope locates any 
defective bars and abnormal skew. 
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/s This clue to quality 
On your producr? 





..to quality? 
MM marks the spot... 






Yes'a PHILLIPS SCREW 


Miillips Cross-Recessed Head Serews 
found on eve 





BY USING PHILLIPS SCREWS on your product, you prove on sight 
that you use extra care in manufacture. The public knows that X 
marks the spot — the identifying X formed by the cross-recess on 
the head of every Phillips Screw. It is the mark of extra quality. 





These screws — wood, machine or tapping — add structural 
strength, set up tighter, resist the loosening effect of vibration. They 
THIS are speedier—and cost saving because they save time, work, money. 


ADVERTISEMENT imi i i i 

aaa They start faster, eliminate driver skids, damaged parts, split screw 
current campaign sabe ! 

oe eee heads. They make good workers out of green help — fast! 
14 million readers “1 . 
of The SATURDAY Be sure to include Phillips Cross-Recessed-Head Screws in your 
EVENING POST. ns 

specifications. 


PHILLIPS cwssecessecHead SCREWS 


& marks the spot... the mark of extra quality 


AMERICAN SCREW CO. * THE BLAKE & JOHNSON CO. * CAMCAR SCREW & MFG. CORP. 
CENTRAL SCREW CO. * CONTINENTAL SCREW CO. * ELCO TOOL & SCREW CORP. 
GREAT LAKES SCREW CORP. * THE H. M. HARPER CO. * NATIONAL LOCK CO. * PARKER-KALON CORP. 
PHEOLL MANUFACTURING CO. * ROCKFORD SCREW PRODUCTS CO. * SCOVILL MANUFACTURING CO. 
SHAKEPROOF INC. * THE SOUTHINGTON HOWE. MFG. CO. * WALES-BEECH CORP. 
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An exploring coil placed around one stator tooth near 
the center of this pole is connected to an oscilloscope. 
With the sweep circuit synchronized by a pulse from 
a permanent magnet mounted on the motor shaft, any 
high resistance or open bar can be located quickly. 
Some typical oscilloscope displays obtained on this 
test stand are shown in Fig. 2. At A is an acceptable 
rotor, while B shows one broken rotor bar. Slots skewed 
less than normal show up as at C; more than normal as 
at D. Excessively thick bridges show up as reduced 
amplitude. Stray-load losses caused by improperly insu- 
lated laminations and slots cause variations shown at E. 


TL 


\ 
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Fig. 2—Typical oscilloscope displays: 
A is an acceptable rotor, B shows one 


broken bar; in C slots are under- 


skewed, at D over-skewed. Excessive 


! 
i ij! 


stray-load losses show up as at E, as 


HiT iT * 8 
Miu well as on input to the drive motor. 
il 


This test method might be further simplihed by using 
a-c excitation for the stator but this requires two ex- 
ploring coils 180 deg. apart to cancel out the a-c flux on 
which the tooth variations are superimposed. Also the 
rotor would have to be driven at synchronous speed, 
bringing in skin effects and varying current density in 
the bar, and showing a bar fault twice on the screen. 
|)-c excitation therefore has many advantages. O OO 

Acknowledgment 
This is an extended abstract of a paper “Die Cast 
Rotor Studies” presented by the authors at the 
\IEE Winter Meeting in New York, January 1951. 


Voltage-Sensitive Control 


Resonant electrical circuit provides an a-c 
voltage-sensitive control responding to small 
voltage changes but handling large amount 
of power; suitable for a fixed frequency. 


H, U. HJERMSTAD 


Sola Electric Company 


HIS NEW  voltage-sensitive device, capable of 
I deeacintiatonn small changes in voltage, provides the 
design engineer with an a-c control device not dependent 
upon electron tubes or instrument relays. Some of the 
possible applications for the sensivolt are: Step-by-step 
voltage regulation; low line voltage control to start 
auxiliary or stand-by equipment; protection of motors 
and other electrical equipment from low or high line 
voltage ; control of remote circuits by line voltage modu- 
lation ; control of several selective voltage circuits from 
a single variable voltage source, and firing of thyratron 
circuits. 
Basis of the control is a resonant electrical circuit 
somewhat similar to the Sola constant-voltage trans- 
former. Principle of operation can best be described by 
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the schematic diagram of one application of the control 
as a switching device in combination with a power relay 


Voltage-sensitive static a-¢ control. 
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a “From the halls of Montezuma” to marine testing 
laboratories — technicians are singing the praise of 
Guardian Relays. The Series 335 D.C. Relay shown 


G U A R D i A N above is but one of a most comprehensive line of 


Guardian Relays approved by the Marine Corps and 
all branches of the Armed Forces. Available with 


open-type construction or hermetically sealed — 
Guardian’s Series 335 D.C. Relay or any Government 
Approved Guardian control unit used singly, in com- 
bination, or in completely packaged controls, will 


serve you faithfully and well. 


The Series 335 D.C. Guardian Relay shown above is 
available with the A.N. Connector Plug, Octal Plug and 





NEW CATALOG on Hermetically Lug Header hermetic seal containers. Packs loads of 

Sealed Guardian Relays with power over a wide operating range, withstands the A.N.CONNECTOR PLUG 
various containers is yours for rigors of dust, moisture, salt air, temperature changes, HERMETIC SEALED 
the asking, cost-free. vibration and impact. CONTAINER 
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Series 30 A.C. Series 210 A.C.—215 D.C. 


WRITE OR WIRE... FREE CATALOG, SPECIFIC RECOMMENDATIONS, NO OBLIGATION. 


GUARDIAN W ELECTRIC 


1627-G W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN tnMDUSTRY 





Series 595 D.C. _—_=—Series 610 A.C.—615 D.C. 
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and a resistor. The electrical circuit consists of three 
windings: primary, secondary, and a relay coil winding 
in series with a capacitor C that comprises the resonant 
circuit. Magnetic circuit consists of a closed core pro- 
vided with a magnetic shunt. 

3y controlling the reluctance of the magnetic circuit, 
the voltage of the transformer secondary can be con- 
trolled. When low voltage alternating current is applied 
to the primary winding, very little of the flux generated 
cuts the secondary winding, due to the loose coupling. 
As the voltage across the primary is increased, more flux 
threads the secondary core structures. When this flux 
density becomes such that the inductive reactance of 
the secondary winding approaches the capacitive re- 
actance of the capacitor at the frequency of the exciting 
voltage, the circuit becomes resonant and the voltages 
across the secondary winding, capacitor, and relay coil 
rise rapidly to a stable predetermined value. This sudden 
change in voltage can be caused by a change in primary 


Jo circuit fo 


be controlled 


Schematic diagram illustrating use of resonant circuit 
with relay as voltage-sensitive switching device. 


Increase in 
relay voltage | 
with increase in 
primary voltag 


Decrease in 
relay voltage | 
with decrease ir 


Relay coil voltage 


Primary voltage 


Resonance effect in secondary transformer circuit. 


voltage as small as one-half volt. (See graph. ) 

The rapid change in voltage across the relay coil 
causes its armature to close thereby opening the con- 
tacts that have been shorting resistor Rk. Introducing 
resistor R into the resonant circuit, however, changes 
the point at which the primary voltage will cause a 
sudden decrease in secondary voltage. As a result, for 
example, the relay can be caused to pull in with 90 volts 
applied to the primary and drop out at 85 volts. The 
point at which the secondary voltage suddenly rises with 
the increase in primary voltage is controlled by the 
constants of the resonant circuit design. The point at 
which the relay drops out is controlled largely by the 
value of the resistor R. Controls can be made for any 
power system frequency, but it is necessary to have a 
fixed frequency. The Sola Sensivolt is manufactured 
under one or more of the following patents and patents 
pending : 2,143,745, 2,212,198, 2,346,621. ood 


Autopilot for Fighter Planes 


Servo system provides extremely high re- 
sponse rate by means of a torque amplifier 
with 130:1 power amplification; weight and 
space, control lag and hunting reduced. 


EW AUTOPILOT eliminating fatigue and pilot 

error, consisting of an amplifier unit, three servo 
actuators, three error detectors and a small control unit, 
has been designed by Lear, Inc., Grand Rapids 2, Mich., 
with reduced size, simplified controls and higher accu- 
racy. Key to most of these improvements is a torque 
amplifier using two differentially mounted magnetic- 
powder clutches to obtain a power amplification of 
130:1. High response rate’ associated with this torque 
amplifier minimizes control lag and hunting. 

Accuracy is further improved by using a constant 
predetermined force on the control surfaces with supple- 
mentary error and rate signals to avoid overshoot. Size 
and weight have been reduced and controls simplified, 
making the system suitable for use in fighter aircraft. 
Total weight of the system is less than 55 Ib and com- 
bined volume under 1 cu ft. Controls consist of one 
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New compact autopilot uses a torque amplifier with a 

power amplification of 130:1 giving greater accuracy 

and higher speed of response. Operating controls are re- 

duced to one switch and three knobs. Equipment is com- 
pact enough for use on fighter aircraft. 
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RICHARDSON is molding it teow a NEW Corrosion-Resistant Plastic 
—developed in the RICHARDSON LABORATORIES 


@ Sparkler Manufacturing Company, Mundelein, Illinois, faced a tough 













material problem in designing this 33-inch filter plate weighing 24 pounds Camas Ditties 

for their filtering unit. The filter plate had to withstand the corrosive action ous Wane Gimaiel 

of a variety of hot solutions — ranging from weak to strong acids and alka- Plasstes boke 

lies. Furthermore, the material had to be strong and non-sagging, with good oe : 

dimensional stability. The Sparkler application 
Richardson plastics engineers were called in to help because of their wide is typical of hundreds in 


experience in material development and part design, and because Richardson Sen emails 


molding facilities are unmatched in the industry. Richardson developed a problems for industry. The 
new corrosion and heat-resisting plastics material for the job, and precision- Richardson Company’s 
molded the part to Sparkler’s exact requirements. unique 4-point plastics serv- 


Write for illustrated INSUROK Folder ice—Materials Development, 


Engineering, Molding, and 
Laminating — are available 


othe RICHARDSON COMPANY | =*# 


FOUNDED 1858— LOCKLAND, OHIO 


2799 Lake St., Melrose Park, Illinois (Chicago District) fs hs ROK 


um ml ma ties 


MELROSE PARK, ILL. INDIANAPOLIS, IND. NEW BRUNSWICK, J. NEWNAN, GA. TYLER, TEX. OGDEN, UTAH 
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Total weight of complete control, including the three 
servos and three sensing units, is under 55 lb; combined 
Additional 
shown) ties control into a standard ILS beam for auto- 


volume less than I cu ft. coupler (not 


matic landing approach. 


switch and three knobs plus an emergency release but- 
ton. 

In combination with an auxiliary approach coupler, 
the autopilot can control the approach to the point of 
landing using the standard ILS radio beam. Proper 
heading and altitude are both maintained by rate-sensi- 
tive means that effectively eliminate hunting, OO 0 


Serewed-In Insert Cuts Costs 


Elimination of molded-in insert in phenolic 
housing increased production 72 per cent. 


OSCAR EDLUND 


Production Engineer, Square D Company 


7 HEN IT became necessary to consider a duplicate 
set of molding dies to increase production of the 
circuit-breaker base shown in Fig. 1, elimination of the 


Fig. 1—Molding operation 
for this Square D circuit- 
breaker base was increased 
72 per cent by eliminating 
the insert. Threads tapped 
directly in the molded 
plastics lacked holding 
power, but a “Tap-Lok”’ 
screwed-in insert withstood 
repeated removal of the 
mounting screw. 
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insert was proposed to reduce the molding cycle. But 
threads tapped directly in the phenolic plastics lacked 
holding power necessary to support the mechanism. A 
larger bearing area was essential as well as threads that 
would not lose effective holding power with repeated 
removal of the mounting screw. 

A *'Tap-Lok” screwed-in insert developed by Groov- 
Pin Corp., proved to be the answer. This insert, shown 
at right in Fig. 2, is a hollow thread-cutting brass screw 
with a standard internal thread. The external thread 
cuts Its own way into the cylindrical cavity and locks 
in place when it reaches bottom. The insert remains 
locked in place since the torque needed to dislodge it is 
more than twice the torque required to twist off a stand- 
ard machine screw. 


limination of the insert increased the speed of the 





Fig. 2—Molded-in insert at left when replaced by a self- 
tapping threaded-in insert at right increased molding rate 
enough to eliminate the cost of a second set of dies. 


molding operation from 8.7 to 15 cycles per hr., or an 
increase of 72 per cent. An indirect advantage of this 
increase was that a second press was not tied up as 
would have been the case if a duplicate mold had been 
built. Unit cost was substantially decreased. Tool ex- 
pense for the revised process was slight since the method 
of driving the inserts is simple. Ooo 


Conserving Copper in TV Lead Ins 


C' )PPER when used for strength rather than for its 
conductivity or corrosion resistance is wasteful; 
more plentiful materials such as steel should be employed. 
In television lead-in wire, a combination material con- 
sisting of a steel core with a copper sheath makes logical 
use of both materials. The copper sheath provides de- 
sirable corrosion resistance and good surface conduc- 
tivity for skin effect at high frequencies; the steel core 
provides greater tensile and endurance strength than 
copper alone. 

For regular 300-ohm lines, copper wire construction 
consists of two conductors, each seven strands of 28 
gage. Equivalent steel-core copper-sheathed conductors 
are 20) gage solid, with 70 per cent of the cross-section 


ELECTRICAL MANUFACTURING 





t 


STANDARD FLAT TYPE 
C7000 SERIES SPEED NUTS° 





Do as thousands have done... 
switch to SPEED NUTS 


As shortages of critical materials increase, keep in 
mind that you can count on immediate delivery 
of C7000 Flat Type SPEED NUTS. 

Far from “substitute” fasteners, SPEED NUTS 
have proved their superiority on production lines 
across the board of industry. 

They can be applied much faster, eliminate as- 
sembly steps, and provide maximum holding 
power at minimum cost per fastener. 

Sketches at right show how easily the SPEED 
NUT is started, and how they are tightened in an 
instant with power driver or screwdriver. No 
pliers, no wrench needed to hold NUT as it is 
tightened. Write today for samples and data. 
TINNERMAN Propucts, INC., Dept. 12-A, Box 
6688, Cleveland 1, Ohio. In Canada: Dominion 
Fasteners Ltd., Hamilton. In Great Britain: Sim- 
monds Aerocessories, Ltd., Treforest, Wales. 


TINNERMAN 
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C7000-8A 
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in steel. Copper required is reduced from 6.772 to 1.701 
lb per 1000 ft. Conductivity at radio frequencies is the 
same ; material and section dimensions of the insulation 
and web are unchanged. 

Tensile strength of the copper-sheathed wire is 50 
per cent higher than for all-copper conductors, yet duc- 
tility is adequate for usual forming and bending opera- 
tions. In fact, the material withstands 50 per cent or 
more bends before failure occurs. Under endurance 
tests, the number of cycles required to produce failure 
under the same load deflection is from 5 to 10 times as 
many as for copper. Weight is 8 per cent less. 

Lead-in wire using Copperweld copper-sheathed con- 
ductors and polyethylene insulation with the standard 
0.055 in. web has been developed by the Radix Wire 
Co., Cleveland. With this lead-in substantial savings in 
copper are thus possible with no loss in performance 
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Synchronizing the TV Color Disk 


Saturable reactor limits current to split- 
phase motor to a value just sufficient to keep 
color wheel in synchronism with video signal. 


PAUL H. WENDEL 


OQ KEEP the proper section of the color disk 

before the picture tube in a field-sequential color 
television receiver, a saturable reactor control is used in 
the circuit shown here. It keeps the color disk in syn- 
chronism with pulses accompanying the incoming video 
signal. 

Color disk is belt-driven by a small 1800-rpm split- 
phase motor of 1/20 hp. In addition to the color wheel, 
the disk shaft contains six armatures that pass through 
a stationary magnet coil, generating a 144-cycle fre- 
quency when the wheel is running at synchronous 
speed. This synchronizing current is compared with the 
144-cycle vertical syne signal from the receiver. Any 
differential is converted by the saturable reactor circuit 
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Periodic reverse plating makes possible a chrome-on- 
copper finish, eliminating an intermediate nickel 


plate, according to Westinghouse. Copper plate di- 
rectly on the steel can be as thin as 1 mil. with 0.01 


mil or less chrome. In this plating method, current is 
periodically reversed during application of both met- 
als and produces a finish of superior smoothness. 


into a speed correction applied to the motor. 

This motor control circuit incorporates a phase de- 
tector that compares the synchronizing current trom the 
color wheel and the vertical syne component in both fre- 
quency and phase, Output of the phase detector biases 
the motor control tube which feeds d-c current through 
the saturable reactor. The saturable reactor secondary Is 

(Continued on page 226) 






SATURABLE 
REACTOR 


Motor current is limited by saturable 
reactor to keep speed of belt-driven 
television color wheel in synchronism 
with vertical syne pulse in video signal. 
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-|G-E ADJUSTABLE-SPEED DRIVE 
CUTS MILLING TIME BY 1/3 
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WHICH DRIVES ARE BEST FOR YOU? 


Exact speed set with finger-tip ease 
to meet varying job requirements 


According to engineers of the Judson Steel 
Corporation, Oakland, Calif., a G-E Type 
ACA motor has reduced the time necessary 
to mill deformations on steel rolls by as much 
as 33%—and with less wear or damage to 
cutting heads. 

The steel rolls are in turn used to process 
concrete reinforcing bars, and cuts vary in 
depth and number according to size of type 
of bars to be rolled. The ACA motor makes 
possible quick and accurate speed adjust- 
ment so that proper cutting speeds may be 
chosen to meet any specifications immediate- 
ly. Higher speeds may be selected for smaller, 
shallow cuts—slower for deep cuts. 

The ACA motor, one of G-E’s adjustable- 
speed family, is helping manufacturers in 
every field to increase production with im- 
proved quality control, saving scarce ma- 
terials, cutting rejects, and increasing ver- 
satility of existing machinery. There’s a good 
chance that one or more of this versatile 
adjustable-speed drive family can do the same 
for you. Send the coupon below for complete 
details. Apparatus Dept., General Electric Co., 
Schenectady 5, N.Y. 


This 26-page manual will 
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decide. It shows you how to go about select- 
ing the right drive. The handy drive chart 
included is worth your detailed study. 
Bulletin GEA-5334. Check here....... [ ] 


General Electric Company, Section K 646-9 
Apparatus Department, Schenectady 5, N. Y. 


Please send me the bulletins checked: 
for reference only 


‘for planning an immediate project 


STATE 





Speed of the ACA motor driving this milling machine is quickly set by 
a twist of the nob on top to match machine speed to any given job. 





THE ACA MOTOR—Speed ranges to 20:I—An 
adjustable-speed a-c motor. Speed range 3:1 
or 4:1 confinuous; for intermittent operation 
from 6:1 to 20:1. Bulletin GEA-4883. Check 


THE SPEED VARIATOR—Speed ranges to 40:1 
—An adjustable-voltage d-c drive that uses a-c 
power. Speed ranges 8:1 to 40:1 and beyond. 


Bulletin GEA-5335. Check here..........| 


THY-MO-TROL*—Speed ranges to 100:I—The 
most accurate, most versatile, and fastest acting 
of all G-E adjustable-speed drives. Speed 
ranges of 100:1 or better. Bulletin GEA-5337. 
CO Ge oe si iwcccnewisn ewes sani 


ELECTRONIC SPEED VARIATOR—An electronically 
controlled version of the Speed Variator that offers 
most of the features of Thy-mo-trol for applications 
in the 15 to 60-hp range at moderate cost. Bulletin 
GEA~5336. Chet Rete... ccc cee ccces: 


* Thy-mo-trol is the General Electric Company's registered trode- 
mark for its electronic motor-control system. 


@ Headguarters for ELECTRICAL ADJUSTABLE-SPEED DRIVES 


GENERAL @@ ELECTRIC. ~ 
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For additional data on items reviewed here, circle item number on postcard in Reader Inquiry Fa- 
cility, page 187; or write direct to the supplier mentioning ELECTRICAL MANUFACTURING. 


SUBMINIATURE UNIVERSAL ELECTRONIC CHASSIS 


gate eon to meet requirements for compact electronic 
assemblies, standard chassis complies with Specifica- 
tion AN-E-19 and is adaptable for use with servomecha- 
nisms, pulse and flip-flop circuits, analog computers and 
similar devices. Eight to 10 subminiature tubes and accom- 
panying circuits are housed in a metal case filled with 
special potting compound which provides mechanical sup- 
port for components, ample heat dissipation and protection 
from tropical or arctic conditions. Input and output leads 
are brought to standard octal base in Type 30-B (illus- 
trated) and to multipin base in Type 31-A. Complete chassis 
can be furnished as spares and individual tubes may also be 
replaced. Typical assembly is direct-coupled amplifier with 
closed-loop characteristics as follows: output, no load, from 
—125 to +275 volts; output with 10,000-ohm load from 
—40 to +40 volts; output impedance, looking into amplifier, 
is 1 ohm; linearity, less than 10-mvy variation over entire 
output range; maximum useful gain, limited by drift ap- 
proximately 25, depending on external resistors; drift, re- 
ferred to input approximately 20 mv; frequency response 
is 3 db down at 100 cps; requires a l-per cent regulated 


Longer life plus ability to withstand flexing at temper- 
atures of — 40 C after a 14-day aging at +80 C are 
features of low-temperature noncontaminating thermo- 
plastic cable jacket IN-111D developed as outgrowth of 
program sponsored originally by Signal Corps to develop 
noncontaminating type jacket that would be less vulner- 
able to mechanical rupture under arctic and high-altitude 
flying conditions. Designed primarily for use in high- 


frequency RG/U cables, jacket consists of plasticized 





For use in medium-duty multiple-circuit switching appli- 
cations, Model 1 lever key provides wide variety of cir- 
cuit combinations and contact arrangements. Key has three 
positions including neutral or center, with either locking 
or nonlocking action on each side as desired. Two-position 
types are also available without center or neutral, also with 
center and one side. Nickel plating is used on all brass and 
steel parts except cam, roller axles and stop pins which are 
stainless. Cams can be interchanged from momentary to 
locking by exchanging stop pin. Contact springs are nickel- 
silver and are tinned for easy soldering. Palladium, plati- 
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LOW-TEMPERATURE THERMOPLASTIC CABLE JACKET 


MEDIUM-DUTY MULTIPLE-CIRCUIT LEVER KEY 





operating voltage. Case is of drawn aluminum with dimen- 


sions 346 x 1%6 in. Weight is 12 oz. Avion Instrument 


Corp., 121 E. 24th St.. New York 10. 
No. 1 Reader | Facility ¢ 


co 





copolymer of vinychloride-acetate, pigmented black to mini- 
mize effects of ultra-violet radiation. Absence of migration 
prevents loss of plasticizer, with result that physical char- 
acteristics and flexibility of jacket can be maintained almost 
indefinitely over extended temperature range. Nonmuigra- 
tion of plasticizer irto primary insulation maintains elec- 
trical characteristics. Federal Telephone and Radio Corp., 
100 Kingsland Rd., Clifton, N. J. 

information, circle No. 2 on Reader Inquiry Facility page 187 
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tow to get the most 
out of 


MOLDED PHENOLICS 





Of all the plastic molding materials available today, 
none are more widely used, nor to better advantage, 
than the tried and proven phenolics. Though among 
the oldest of today’s plastics, they are always new 
and ready for the demands of modern industry. New 
formulations and new types of filler are constantly 
being introduced to provide new and desirable qualities. 


For example, the medium-impact group is extremely 
popular. It offers excellent resistance to moisture and 
mild alkalis, good impact and structural strength, 
ready moldability, good electrical properties, and ex- 
cellent finish. These phenolics have proven ideal for 
such widely used applications as washing machine 
agitators, special types of electrical parts, pump im- 
pellers, tool housings, and scores of other equally 
practical working units. A few of them are shown here. 


The secret of getting the most from these and other 
phenolics is simply a matter of choosing the right 
plastics molder . . . one like Chicago Molded, for 
instance. We’ve been dealing with phenolics in all 
their widely varied forms for more than 30 years. 
This know-how, together with our unexcelled produc- 
tion facilities, is your insurance of consistently de- 
pendable results. 


This is important, too. We mold all other commercial 
plastic materials as well. So . . . whether your job 
calls for thermosets or thermoplastics . . . urea or 
styrene, melamine or acrylics . . . we mold them all. 
Thus, you'll find here a thoroughly unprejudiced view- 
point whose one concern is to help you get the most 
out of your molded plastics job. That, perhaps, is 
one reason why more than 60°% of our business comes 
from firms whom we have served for 15 years or more 

. and why you'll find this a good place to come for 
molded plastic parts. 
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The Story 
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Plastic Molding } 
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ee But if you have an immediate application for plastics 


CHICAGO MOLDED PRODUCTS CORPORATION 


1024 N. KOLMAR AVENUE ¢ CHICAGO 51, ILLINOIS 


CUSTOM MOLDERS OF ALL PLASTIC MATERIALS 
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phenolics and other molded plastics, write for our 


fact-filled book, ‘“The Story of Plastic Molding.” 


we invite you to discuss it with a Chicago Molded 
engineer. Just write, wire or phone; no obligation. 


For distribytor rotors— 
parts and lowered 
costs plus durability, 
smooth operstion and 


If you would like interesting information about 


For electrical unit housings 









strength character 
light weight anc 
surfaces. 


The avove expertly molded of 
medium-impact phenolics by 
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num-iridium and tungsten contacts can also be furnished. 
Contact diameters range from \% to % in. for currents of 
from 3 to 10 amp at 115 volts a-c, noninductive. Smaller 
contacts are available for communication circuit switching 
and other light-duty service. Insulation of spring pile-up is 
paper-base phenolic or Micalex as required. Maximum in- 
sulation breakdown voltage available between each spring 
and between springs and frame is 2500 volts d-c, or 1500 
volts a-c. Typical applications include aircraft electrical 
control systems, small motor controls, alarm systems, in- 
strumentation, radio transmitters, remote selection and 
lighting systems. Circuit Controls Co., 3201 Peoria St., 
Steger, Til. 


further informatior rcle No. 3 Reader Inquiry Facility page 187 


MINIATURE RELAYS 


INE of miniature d-c double-throw relays in 2, 3, 4 and 
6-pole units is designed for operating conditions in high- 
altitude, high-speed aircraft, as defined in USAF specifica- 
tion MIL-R-5757. Frame designation is 220. Type A is in- 
tended for operation in ambient temperatures up to 200 C; 
Type B for temperatures up to 85 C. Hermetically sealed in 





metal containers of 1%-in. diam and 1%-in. length; units 
weigh 3 oz. Line is designed to eliminate contact bounce 
and false operation under 50-g shock or 10-g_ vibration. 
Palladium contacts are rated for 2 amp at 28 volts on per- 
manent installations and up to 12 amp for up to about 100 
operations. Less than 5 millisec is required for operation. 
3ulletin 2420 gives full details. Struthers-Dunn, Inc., 150 
N. 13th St., Philadelphia 7. 


For further information, circle No. 4 on Reader Inquiry Facility page 1§ 


CARBON FILM RESISTOR 


Made by coating specially treated ceramic core with 
film of microcrystalline carbon, Stablohm resistor has 
tolerance of + 1 per cent. Terminal ferrules are press-fitted 
over silver contact bands at either end of resistor element. 
Protection from abrasion is afforded by insulating sleeve 
of flame-resistant high-temperature thermoplastic which 
fits over resistor from ferrule to ferrule. Resistance ranges: 
14 watt, 100 ohms to 5 megohms; 1 watt, 100 ohms to 
10 megohms; 2 watt, 100 ohms to 20 megohms. Other 
values and sizes also available. Temperature coefficient is 
less than — 0.0003 per cent per deg C from — 40 to + 60 C, 
but is slightly greater at high megohm values. Other 
characteristics include: Voltage coefficient negligible for 
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most applications; negligible humidity sensitivity; may 
be overloaded 100 per cent for short periods without 
permanent resistance change; peak voltage rating of 





6,000 volts. Dimensions range from 13/16 in. long x 3/16 
in. diam for %-watt sizes to 2% in. long x 11/32 in. 
diam for 2-watt units. Kay Electric Co., 14 Maple Ave., 
Pine Brook, N. J. 


r further informctior rcle No. 5 on Reader Inquiry Facility page 187 


INDUSTRIAL CONTROL MOTORS 


Quick response provided by low rotor inertia plus high 
accelerating and decelerating torque makes Type R-24 in- 
duction motors especially suitable for high-speed industrial 
process-control applications. Standard windings are 2-phase, 
squirrel cage. For operation on single-phase circuit, capac- 
itor is used in series with one phase, High-impedance wind- 
ings may also be furnished for vacuum-tube control. Speeds 
available are from 1300 rpm (1800 rpm synchronous speed ) 
to 34 rpm (geared), with torque ratings from 0.5 to 75 





oz-in, Standard units will run or stand stalled continuously 
without exceeding a temperature rise of 55 C. Motors can 
be provided for odd voltages and frequencies, ball or sleeve 
bearings; also gear trains can be furnished for 25 and 50 
cycles. Lengths, not including shaft extensions, range from 
242 to 3°42 in.; width is 2% in.; weight, 1% to 3% Ib. 
Dynamic braking can be accomplished by shorting capacitor 
or by using rectified a-c. Unloaded rotors stop within 4 
of one revolution, while on geared motors, output shaft 
stops within small fraction of one revolution. Holtzer- 
Cabot Div., National Pneumatic Co., Inc., 125 Amory St., 
Boston 19, Mass. 








SUBSTITUTE FOR PLATING 


New protective coatings, applied over “‘Iridite” and 
similar metal-finishing processes, produce an attractive, 
durable finish similar to chrome plating, without the use 
ot copper, nickel and chromium. They also add greatly 
to the life of scant chrome plating now permitted. Two 
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RECTIFIERS 
essential... 


Elevator manufacturers, like many other industries and utilities, turn to 
Fansteel for dependable Selenium Rectifiers. In elevators, rectifiers perform 
the important task of operating doors and brakes. In buildings which have 
been converted from d-c to a-c, rectifiers supply power to operate existing d-c 
elevator motors, controls and accessories. 


Fansteel’s long-standing reputation for engineering and building better recti- 
fier equipment is known the world over. The name ‘‘Fansteel’’ is truly a mark 
of integrity, and gives the products you manufacture that added distinc- 
tion of quality and saleability. For consultation on rectifiers and d-c power 
applications, Fansteel engineers are at your service. Fansteel Metallurgical 
Corporation, North Chicago, Illinois, U.S.A. 
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types are available: Baquik Clear Coating X2534 which is 
a baking type (range 225 deg F for 1 hr to 300 deg F for 
15 min) and Metalbond Clear Coating SL-300 which is 
an air-drying type. Both can be sprayed or dipped, are 
water-white, contain a large percentage of solids, and 
will not discolor. Both have high resistance to impact 
and abrasion and have withstood 200 hr of salt spray with 
no visible breakdown of the film. This far exceeds the 
specifications for chromium plating. Strathmore Products, 
Inc., 1970 W. Fayette St., Syracuse 4, N.Y. 


For further information, circle Ne. 7 on Reader Inquiry Facility page 187 


TELEPHONE-TYPE RELAY 


Hermetically 
phone-type relay is available 
in contact forms up to and 
including 4- pole double- 
throw construction with rat- 
ings of 3 amp and 28 volts 
d-c. Units are also manu- 
factured in 10-amp_ ratings 
at 28 volts d-c up to and 
including 2-pole double- 
throw. Relay has_ cross-bar 
palladium contacts, an d 
molded phenolic coil bobbins 
and contact pile-up insula- 
tors. All types can be pro- 
vided with either AN plug 
connectors or solder connections. Operating temperature 
ranges up to 85 C, or Class B operation. Designed for 
10-g vibration and acceleration specifications as well as 
25-g shock specifications. Coil resistance is 250 ohms 
+ 10 per cent. Overall dimensions are: connector mounted 
types, 3.5 in. long with 1.75-in. diam; panel-mounted 
types, 2.063 in. long x 1.438 in. wide x 1.625 in. deep. 
R-B-M Div., Essex Wire Corp., Dept. A-6, Logansport, 
Ind. 


For further information, circle No. 8 on Reader Inquiry Facility page 187 
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SELF-TIGHTENING HOSE CLAMP 


Spring tension of ring-type hose clamp makes it self- 
adjusting to temperature changes. Made in sizes to fit 
connections from 3% in. OD through 25¢ in. OD, clamp 
can be used with rubber, fabric or plastic hose conveying 
air, gases or liquids. Installation is accomplished by squeez- 
ing the ends with pliers, slipping the clamp over the hose 
connection and then releasing the ends. Uniform pressure 





is exerted at every circumferencc point, allowing for ir- 
regularities in hose or pipe up to 1/16 in. Shaped from 
rounded stock, the clamp does not cut into the hose and 
can be disconnected and re-used any number of times. 
For installation in hard-to-get-at places, manufacturer of- 
fers special pliers that are recessed to fit the clamp lugs 
from either a vertical or horizontal position. Corbin Hose 
Clamp Div., The American Hardware Corp., New Britain. 


‘For further information, circle No. 9 on Reader Inquiry Facility page 187 
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SERVO AMPLIFIER 


Designed to drive motor with 5-watt output, 410-B 
servo amplifier can be used in all servo loops in this power 
class. Gain, carrier phase shift and damping are controlled 
by slotted-shaft potentiometers allowing independent ad- 
justments to be made. Specifications include: maximum gain 
1000; phase variable from +20 to —140 deg; internal 





pickup below 3 mv rms. Companion power supplies and 
modulators are available and amplifier itself can be ob- 
tained packaged to suit specific problems. Unit is directed 
especially to system engineer faced with problem of quickly 
building working servo loop. Its range of adjustment 
makes it a stock unit that can be used in many applications 
without additional plug-in assemblies. Industrial Control 
Ce, 2a Se St, L. LC, 2 MN. Y. 


For further information, circle No. 10 on Reader Inquiry Facility page 187 


WATER CONTROL SOLENOID 


Control solenoid for inlet 
water valve of automatic 
washing machines and _ simi- 
lar applications employs ny- 
lon coil bobbin and is com- 
pletely insulated with silicone- 
varnished Fiberglas. Coil is 
said to be completely imper- 
vious to effects of water, de- 
tergent solutions, oil, petrole- 
um solvents and high hu- 
midity. Coil is normally used 
with Dole valves DH4703, 
DH4503, or DH4403, but is adaptable to similar applica- 
tions requiring movement of steel or stainless steel plunger 
with %4e-in. OD brass sleeve. Coil requires 1% x 1% x 1%- 
in. overall space and is presently supplied with female con- 
nectors for bullet-type wire terminals, but may be furnished 
with leads or other means of circuit connection. Windings 
available for a-c or d-c up to 220 volts. ETC, Inc., Niles, 
Mich. 


For further information, circle No. 11 


TIME-DELAY RELAY 


Equipped with differential-gear clutch motor combining 
synchronous motor and differential-gear drive, Type TEC 
and TER time-delay relays provide adjustable or fixed 
time delay between operation of control circuit and sub- 
sequent closing or opening of load circuit. Drive consists 
of internal-tooth planetary-gear system whereby the sun 
gear is indirectly coupled to motor and the planet gears to 
output. When locked by braking relay, internal gear causes 
motor to drive output shaft. When braking relay is re- 
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Everson Electric Co. counts on SILASTIC TAPE 
*,..When insulation must stand up at 900° F”’ 


For outstanding insulation characteristics and for lasting performance 
at high temperatures, the choice is Silastic* Tape at Everson Electric 
Company, Allentown, Pa., manufacturers of armature, field and stator 

coils for railway and heavy-duty industrial applications, 


“The ability of Irvington’s Silastic Tape to stand operating tempera- 
tures up to 500° F increases the life of our coils,” says Everson, “and 
it saves space too.” 


Here are some other reasons why so many leading manufacturers turn 
to Silastic Tape: 


ee 






The combination of Fiberglas** cloth and Silastic rubber impregna- 
tion and coating gives high tensile strength and excellent chemical 
resistance, even at high temperatures, 


After vulcanizing, Silastic Tape forms a solid insulation mass, free from 
voids or air pockets . . . moisture-proof, extremely abrasion-resistant. 


Worth looking into, isn’t it? Ask for the full story today! 


*®Dow Corning **® Owens Corning Fiberglas Corp. 


020060080800 86080O8O88OS SS OOOO OCOCO CRE 


Irvington Varnish & Insulator Company 
6A Argyl Terrace, Irvington 11, N. J. 
Gentlemen: 
Please send me technical literature on Silastic Tape. 


Send this convenient coupon now 


Irvington 


a icra cational ” 
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VARNISH a INSULATOR COMPANY a a a ees ced 
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For Drawings That Wont 
Get ‘EDGY’ With Age... 


Specify Arkwright Tracing Cloth! Then you can be 
sure that no matter how often a master drawing is 
yanked out of the cabinet, it will never become 
ripped, or paper-frayed around the edges to spoil 
your work. 

Arkwright Tracing Cloth is the best insurance 
you can get that your drawings will never go 
brittle, discolor or become opaque with age. Best 


insurance, too, that original drawings are always 
sharp, clean and ghost-free. Erasures on Arkwright 
cloth re-ink without feathering. And every roll is 
carefully inspected for pinholes, thick threads or 
imperfections of any kind. 


All good reasons for you to remember: if a 
drawing is worth saving, put it on Arkwright Trac- 
ing Cloth. Would you like a sample? Write Ark- 
wright Finishing Company, Providence, R. I. 


leased, mechanism is instantly reset to start position by 
means of reset spring. On TER unit, braking relay action 
is reversed so that it does not reset on power failure, but 
will reset if braking relay is energized momentarily. Both 


types of time-delay relay are widely used for automatic 
control of heat treating, induction heating, lapping, grind- 
ing, injection molding, and other machine operations. The 
R. W. Cramer Co., Inc., Centerbrook, Conn. 
rther information, circle No. 12 on Reader Inquiry 
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MINIATURE TERMINALS 


Made of silver-plated brass, miniature terminals are 
punchpress parts which permit inexperienced workers to 
solder on mass production basis. Components snap or push 
into terminals and are held for soldering, with no pliers, 
twisting or holding of component leads. Terminals eyelet to 
mounting boards 1/16 in. thick and hold components 
rigidly in place. Wire sizes up to and including 14 gage 
, 


can be accommodated and resistors ranging from % to 


watts. Terminals come to soldering temperature rapidly 
and dissipate heat with minimum danger to components, 
permitting use of short, space-saving leads. Both single 
and double end feed-through types are available. Ratchet 
action terminals hold components at any desired distance 
from mounting board. Buss bars and cross wires feed 
through and are easily soldered. On feed-through types, 
both sides of terminal can be used to keep complicated 
assemblies from becoming a maze. Alden Products Co., 
117 N. Main St., Brockton, Mass. 


For further information, circle No. 13 on Reader 


PRECISION POTENTIOMETER 


Built to withstand extremes of temperature, humidity, 
barometric pressure and vibration, this line is available 
with linear windings (10- to 35,000-ohm resistance range) 
or with tapered windings (125 ohms per deg max). Ma- 
terials used are undamaged by temperatures up to 150 C; 
units meet vibration test of JAN-R-19, paragraph F-3). 
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Keeping Nearly 7 Tons in Check/ 
TDA BRAKES 


PROVIDE POSITIVE BRAKING—POSITIVE CONTROL! 


Safety is an important consider- 
ation in any construction opera- 
tion! That’s why dependable 
TDA Brakes were used on the 
Cleveland Electric Illuminating 
Company’s specially-built pave- 
ment cutter. This unusual 
machine is used to cut pave- 
ment preparatory to trenching 
operations for underground 
cables and steam mains. Two 
slots approximately 2 inches 
wide and up to 17 inches deep 
can be cut as fast as five feet per 
minute! ATDA Duo-Grip Brake 
is used for emergency purposes 
and to hold the machine on 
grades. Simple construction 
and positive action decrease 
maintenance—increase per- 
formance! 


WHATEVER YOUR BRAKING PROBLEM— 
TAKE IT TO TDA BRAKE DIVISION! 


In this modern age of power and speed, manufacturers have 
to rely more and more on safe, effective brakes to keep their 
machines under constant control. And TDA Brakes are filling 
this need consistently and dependably—even under the most 
unusual and exacting requirements! These advance-designed 
brakes are the result of TDA’s more than 40 years of braking 
experience—plus the efforts of highly competent technicians 
and engineers. If you have a braking problem—regardless of 
its nature and scope—contact TDA Brake Division! By simply 
mailing the coupon below you'll find out how you and your 
product will be repaid. 
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TDA BRAKE DIVISION—DEPT. E-3 
4 ASHTABULA, OHIO | 
| Please mail brake information on these applications. | 
: | 
| | 
| NAME | 
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Here Are A Few Of The Many Products 
Which Can Be Equipped With TDA Brakes 


Centrifuges @ Compressors @ Conveyors @ Cranes 
Cream Separators @ Diesel hook-ups @ Dry cleaning 
machinery @ Extractors @ Hoists @ Industrial electric 
trucks e Lathes (automatic) e Looms (textile) ¢e Lumber 
mill machinery @ Machine tools ¢ Materials handling 
equipment @ Motors @ Packaging machinery @ Paint 
mixers @ Press brakes @ Printing presses @ Rolling 
mills @ Shears @ Warpers (textile) ¢ Welding posi- 
tioners @ Winches @ Automotive © Farm equipment 
Earth moving equipment e@ Construction equipment 
Public transportation. 


eKKES 


TDA BRAKE DIVISION 


THE TIMKEN-DETROIT AXLE COMPANY 
ASHTABULA, OHIO. 










TRADE MARK REGISTERED 


Coast-to-coast foundries equipped for permanent mold, 


sand, and plaster casting in aluminum. Call your local Alcoa 


casting specialist, listed under “Aluminum” in your classi- 
fied telephone book. ALUMINUM COMPANY OF AMERICA, 
883F Gulf Building, Pittsburgh 19, Pennsylvania. 


\ 
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STEEL MERCURY TIMERS 


The steel-clad ‘fixed time’ Durakool 
timer-relay operates in ‘‘sealed in” 
hydrogen under pressure, with mercury 
to mercury contacts. Timing is tamper- 
proof. Non-breakable and built for 
millions of contacts. Fixed time delays 
available from 1/6 to 20 seconds, 
either normally open or normally 
closed action. 


See Telephone Directory for Loca! Distributor 
or write 


Durakool, Inc. Elkhart, Indiana 


152 


No false contacts 
No chatter 
Quiet in operation 


liminates double 
contacting or 
breaking of circuit 


Send for Bulletin 800 


Power rating for linear winding is 2.5 watts; for tapered 
windings, it is function of taper. Tapers with minimum 
slope ratio up to 8 to 1 are possible. Standard overail 
resistance accuracy is + 5 per cent, but units with 1 


per cent accuracy are available. Silver contact carried 
by slider rides winding as well as contact rail. Life is 
100,000 cycles. Units are treated to meet fungus and 
atmospheric corrosion conditions. Dimensions are 1.3-in, 
OD, 49/64-in. depth. Clarostat Mfg. Co., Inc., Dover, N. H. 


For further information, circle No. 14 on Reader Inquiry Facility page 187 


AUTOMATIC MECHANICAL LOAD BRAKE 


Designed for use with 
cranes and other hoisting 
equipment, automatic me- 
chanical load break provides 
positive control on the lower- 
ing speed of the load. Brake 
is of the Western type (two- 
disk construction), is helix 
operated, and is built for di- 
rect connection to the drive 
motor through the second 
shaft of the hoist reduction 
unit. Load is held from lowering by two pawls in contact 
with a ratchet wheel. The weight of the load acting 
through a helix produces an axial thrust which clamps 
the ratchet wheel between two friction disks with sufficient 
pressure to prevent all rotation in the lowering direction. 
Lowering is accomplished by operating the hoist motor 
in the lowering direction. This relieves the pressure on 
the helix and opens the brake by an amount proportional 
to the load and just sufficient to permit the load to lower 
at motor speed. The load cannot overhaul the mechanism 
as the motor must exert power to hold the brake open 
and drive the load down. When the hoist is operated in 
the upward, or lifting direction the pawls are lifted clear 
of the ratchet wheel by means of friction plugs permitting 
the entire mechanism to run free. Brake housings are of 
oil-tight construction and the entire mechanism operates 
in oil. Standard gear reduction ratio is 5 to 1. Units are 
available with input torque capacity ratings of from 600 
to 5000 in.-lb for hoist drives ranging from 3 to 60 hp. 
Momentary starting torques up to 300 per cent of normal 
running torque can be handled. Downs Crane & Hoist Co., 
540 W. Vernon Ave., Los Angeles 37. 
For further information circle No. 15 on Reader Inquir 


7-PIN MINIATURE SOCKETS 


“Chemelec” tube sockets are designed to meet RTMA 
and JAN specifications for operation where high or low 
ambient temperatures or frequency stability is problem. 
Plastic material used, Teflon, has loss factor of less than 
0.0005 and dielectric constant of 2.0 from 60 eps to 30,000 
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Heating element in the Sunbeam Ironmaster is sup- 
ported and ansulated by MICANITE heater plate. 


When the heat is on 


Nicauite’ provides reliable insulation 


in the Sunbeam moNmaster 


In the Sunbeam Corporation’s Ironmaster irons, the 1000-watt heating element is perma- 
nently embedded in the sole plate. Because the life of the iron depends upon its durability 
and sustained insulating properties, MICANITE is used to support and insulate the con- 
ducting element. 

MICANITE heater plate makes available in a readily usable form the natural heat- 
resisting properties of mica, and its excellent dielectric properties. Built-up of splittings of 
selected grades of mica, and either organic or inorganic binders, it is ideal for supporting 
heating clements. Organic binders volatilize on initial heating, so plate of this type must be 
supported. Inorganic binders remain in the plate, making this type suitable for unsupported 
heating elements. 

MICANITE is one of many products in a complete line backed by our half-century of 
experience in making fine electrical insulating materials. We will be glad to help you with 
any insulating problem. Just contact our nearest sales office. 


MICA yale COMPANY 


Schenectady 1, New York 





Offices in Principal Cities 
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me. Plastic is serviceable from —110 F to 575 F for long 
periods with negligible change in dielectric strength and 
power factor. Teflon does not carbonize under arcing, has 
water-absorption rating of 0.0 per cent under ASTM test. 


ROUTING 


is unaffected electrically or physically by extreme humid- 
ities, corrosive atmospheres or fungus, is tough, somewhat 
resilient and nonflammable. Chemically inert, it has no re- 
action with oil or any acid, alkali or solvent. Catalog SO 
428. United States Gasket Co., 617 N. 10th St., Camden, 
N. J. 
For further information, circle No. 16 on Reader iry Facility page 


FIVE-WATT RESISTORS 


PR 5F Greenohms— 
5-watt fixed — wire- 
wound resistors with 
the characteristic in- 
organic-cement coating 
—are now available in 

. increased resistance 

se <q values of 8000, 8500, 

fr Oo Iii A L L I E D &! - 9000 and 10,000, ohms 
_ {max top resistance 

At Allied, conversion of prints to parts is a | ve was 1 ae es 

!' . = n 10-watt Series AC 
closely controlled process involving more than jal 10 F. the 9000-ohm 
the individual skills and modern facilities nor- value has been added 
between the 8500 and 10,000-ohm numbers. Clarostat Mfg. 
Co., Inc., Dover, N. H. 
For further rcle No. 17 


mally expected on any precision contract work. 
Any Allied routing sheet or part print will show 
you how exacting process and inspection pro- 


cedures dovetail with Allied skills, machines, MINIATURE PAPER CAPACITORS 


techniques. 


inforr ItIion 


; Demicon paper capacitors in tubular metal casings are 
This thorough inspection program from be- available in Dykanol “C” impregnated (TWC) and in 


ginning to end of processing insures that each high-temperature wax-impregnated (TWH) types. Units 
step in producing your part will exactly match 
your specified tolerances, finish and hardness. 


Such close control in every phase of manu- nn eee or a a 
facture avoids delays and rejects and adds up “a LA 
to three big benefits for Allied precision part A py 


customers: economy, prompt delivery and parts - . 


that are trouble-free in all respects. 


oe ALLIED PRODUCTS CORPORATION 


° 


s ALLIED DEPARTMENT B-6 


CORPORATION 12643 BURT RD. e DETROIT 23; MICH. 


6 

° iP mm HARDENED AND PRECISION GROUND PARTS 
*, “ e ALLITE ZINC ALLOY DIES e R-B INTER- 
CHANGEABLE PUNCHES AND DIES ¢ STANDARD 

CAP SCREWS ¢ SPECIAL COLD FORGED PARTS e SHEET METAL 

DIES FROM THE LARGEST TO THE SMALLEST @ JIGS © FIXTURES 


are available both with inserted tab construction for mini- 
mum size and extended foil construction to meet special 
requirements. Six basic styles illustrated are: 4, both leads 
insulated from case; B, both leads insulated from case and 
provided with plastic insulating sleeve; C, one lead grounded 


* * 
*aoas® 
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. 
Want to dunk 
. a motor 
) without drowning it? 


: JACKS HEINTZ does it! 


By immersing this motor in oil, one-third more power is 
developed, and the capacity of our customer’s specially de- 
signed pump gains a sizable competitive lead. 


Since oil is unfriendly to motors, this motor has unusual 





features—like oil-resistant insulation and special, corrosion- 
resistant switch contacts. We furnish stators, rotors and 


switches which must fit perfectly with parts made by our 





customer to insure both a hermetic seal and dependable 
performance. 

J & H Precision-built rotor, stator and switch : : : : 
re : 3 ge The engineering and production problems involved here 
are designed to operate immersed in oil and Viiiies , 
in to 00 entemnd's tandng end pune. are typical of those J & H tackles every day. Whether you 
want a complete motor or parts to fit your own product, 
whether unusual design or unusual operating conditions are 
involved, whether your quantities are large or small—just 
remember that Jack & Heintz does it! 


For information, write Jack & Heintz...Cleveland 1, Ohio. 





/ 
/ 
’ 
oH ) 
eS OCACKS HEINTZ ¢,, 
No need to bring us blueprints...J & H we o 
creative engineers design Rotomoftive equip- otonv ¢ 
ey ment for many industries. They develop, test a 
‘ai and produce working models. They are the E UIPMENT \ 5 
ds reason why J & H custom-built motors can \. 
ad solve special problems. means electrical, hydraulic or mechanical devices \ designed to solve 
ed unusual problems of developing power, controlling it, or using it 
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PRECISION PARTS ARE DELIVERED READY 
FOR ASSEMBLY WITHOUT FURTHER PROCESSING! 


Gears, bearings, electronic components and small assembly 
parts are fabricated to your specifications and tolerances. You 
avoid troublesome raw material procurement problems, , 
decrease the burden on over loaded equipment in 
your own plant and reduce costs at the same 
time. Send for this free booklet today and see how 
“Powdered Metal In Your Production Picture” 


will increase your output! i | i we, 
of Anteis 


POWDERED METAL PRODUCTS CORPORATION 


9335 West Belmont Avenue, Franklin Park, Illinois 


PMAPpP 


*Trade Mark 


to case, threaded stud mounting; D, one lead grounded to 
case; E, one or both leads insulated from case, strap mount- 
ing; , one lead grounded to case, plastic insulating sleeve, 
Cornell-Dubilier Electric Corp., S. Plainfield, N. J. 


For further information, circle No. 18 on Reader Inquiry Facility page 187 


SMALL MOTORS 


Type C motors, now available as standard, range in 
full load speeds from 1750 to 7500 rpm and in power from 
1/75 to 1/300 hp, for continuous-duty closed motors, 


Open motors in line have ratings increased about 25 per 


cent. All ratings are based on ambient temperature of 
25 C. Units are available for operation with shunt, series 
or split series connections, and on 6, 12, 24 and 115 
volts d-c and on 115 volts a-c or d-c. Housing is aluminum; 
weight is 1 lb. Brush caps protect brushes against injury 
and aid in reducing radio interference. Mounting is 
standard 1%-in. rabbet. Maximum frame temperature rise 
at rated output will not exceed 55 C. John Oster Manu- 
facturing Co., Racine, Wis. 

i circle No. 19 on Reader Inquiry Facility page 187 


MOUNTING BASES 


Finnflex mounting bases are designed to protect air- 
borne equipment such as aircraft radios, radar, loran, 
and similar electronic apparatus. The bases exceed AN 
E-19 drop-test requirements, are designed to meet dimen- 


sional and metal requirements of JAN C-172A specifica- 
tions, and have load range of 6 to 80 lb. Base is carried 
by four metallic spring-type isolators which provide pro- 
tection by maintaining high vibration-isolating efficiency 


| from —80 F to + 250 F. Friction damping prevents ex- 


cessive movement at resonant frequencies. Facilities avail- 


| able to test bases with mockups or actual equipment. T. R. 


Finn & Co., Inc., 333 Jackson Ave., Bronx 54, N. Y. 


For further information, circle No. 20 on Reader Inquiry Facility page 187 


MAGNETIC STARTERS 


Explo-Safe and Weatherproof magnetic motor controls 
featuring compact, rugged Feraloy cast housing in com- 
bination with “RA” (right angle) type mechanism, are 
available in sizes 0, 1, 2, 3 and 4. Typical applications 
are found in equipment designed for chemicals, explosives, 
fertilizers, soaps, paints, papers, petroleum, pharmaceuticals, 
plastics, rubber, textiles. Said to be smallest on the market, 
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a E You CAN. _— 
Me CHANGE SPEEDS 


IN ARATIO OF 7200:1 INA 
SPACE OF ABOUT 2CU. IN. WITH 
A TELECHRON SEALED, SELF — 
OILING GEAR TRAIN...(/F YOUR 
OUTPUT SHAFT LOAD DOES NOT 
—— 379 POUND INCHES 2 Pe. 



















? SPECIAL GEAR TRAINS 
CAN BE MADE BY TELECHRON INC. o 
IN A WIDE CHOICE OF SPEED RATIOS © a 

UP TO 216,000:1? 4 






ALL TELECHRON 
SPUR GEARS 
ARE HOBBED... 


NOT STAMPED... FOR TRUER, 
QUIETER OPERATION AND 
LONGER LIFE? 

















AK 
BOTTLENECKS == BY RETURN MAIL, 


ON YOUR DEFENSE CONTRACTS YOU CAN GET DATA AND ESTIMATED * 
BY CALLING IN TELECHRON INC. QUANTITY PRICES ON TELECHRON 

NEW BROCHURE *PRECISION GEAR TRAINS IN STANDARD SPEED -CHANGE 
ON THE PRODUCTION LINE” RATIOS RANGING FROM 7200:1 

GIVES A QUICK PICTURE OF TO 25:1. WRITE FOR THE FACTS TODAY. 
PERSONNEL CAPABILITIES AND TELECHRON INC.36 UNION STREET, 
MASS PRODUCTION FACILITIES. ASHLAND, MASS. A GENERAL ELECTRIC 
WRITE FOR YOUR COPY TODAY. AFFILIATE. 
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FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR -— 
NE-51 NEON LAMP Fs 


For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
— “built-in,” 
RUGGED 
DEPENDABLE 
LOW IN COST 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 


SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 


Among our thousands of Pilot Light Assemblies there is one 

which will fit your special conditions. Many are especially 

made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 


of AMERICA 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 


Whew the Kequivements ave Extreme 


GRAPHALLOY.. special silver-impregnated graphite) 


for extraordinary electrical performance 


® for high current density 
¢ minimum wear 

* low contact drop 

¢ low electrical noise 

© self-lubrication 


* for low resistance 
¢ non-welding character 


GRAPHALLOY OILLESS BUSHINGS 
Contain NO OIL... Require NO OIL 


Accurately formed, truly self- 
lubricating, durable, constant 
co-efficient of friction, operate dry 
— or submerged in gasoline or 
corrosive liquids, and in wide 
temperature range...even where 
oil solidifies or carbonizes. 


: "A ther GRAPHALLOY 
Current carrying. og a —— 


Babbitt, Copper, Bronze and Cadmium. 
Accumulated design experience counts — call on us! 


aaa ORAL PU 


1059 NEPPERHAN AVE - YONKERS, NEW YORK 


dimensions are approximately 12 x 14 x 8 for NEMA size2. 
Straight-through wiring, ample working space for easy in- 
stallation, and contacts and terminals which are accessible 


from the front are other features. Industrial Control Div,, 
The Arrow-Hart & Hegeman Electric Co., 103 Hawthorn 
St., Hartford 6, Conn. 


For further information, circle No. 21 on Reader Inquiry Facility page 187 


SMALL REVERSIBLE MOTORS 


Line of motors can be used as single-phase shaded-pole 
induction motors, single-phase capacitor motors or two- 
phase motors. Shading coil circuits can be supplied for 
impedance or transformer coupling to electron-tube plate 
circuit for electronic control applications. Power ratings 
are up to 1/50 hp for continuous service; torque range 
from 0.01 to 100 lb-in. and speed range from 3000 rpm to 


0.1 rph. Gear reduction range is from 5:1 to 1,333,800:1 
and moment of inertia range is from 0.0024 to 0.0385 
lb-in.2 Mountings are flange or bracket, rated voltages 
range from 6 to 230 volts and frequency ratings are 
25 to 60 cps. Motors are available in four frame sizes 
with and without gear reductions. Since all have high 
starting torque and low rotor inertia they are suited for 
remote positioning devices. Barber-Colman Co., Rockford, 
Ill. 


For further information, circle No. 22 on Reader Inquiry Facility page 187 


HIGH MEGOHM RESISTORS 


RPC Type H resistors, available in units up to 50 
million megohms, consist of helical carbon coating on 
nonhygroscopic steatite rod and are jacketed in polyethy- 
lene for protection against mechanical damage and humidity. 
Standard tolerance is + 10 per cent, but tolerances of 
as low as + 2 per cent can be supplied up to 10,000 
megohms. Permanent resistance change with time and 
temporary resistance change with humidity do not exceed 
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@ Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated by these few of 
many assemblies made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill of 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 


723 New Center Bldg., Detroit 2, Mich. « Bay City, Mich. 
Tune in “Suspense!’’... CBS Radio Thurs. ... CBS Television Tues. 


PLASTICS « WIRE & CABLE e DIE CASTINGS e INDUSTRIAL THERMOMETERS 
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AN approved (3303-1) 


ELECTRONIC AND 
COMMUNICATION RELAYS 


nt of thousands of R-B-M 
telephone type relays saw Govern- 
ment service in World War II. Now most 
of these relays are available in hermet- 
ically sealed enclosures designed to meet 
AN specifications. 

R-B-M hermetically sealed telephone 
type relays are available in contact forms 
up to and including 4-pole, double throw, 
3 ampere, 28 Volts D. C. construction. 
Also 10 ampere rating up to and includ- 
ing 2-pole double throw at 28 Volts D.C. 
All relays available with approved AN 
plug connector, or with solder connections. 
Engineers! What is YOUR hermetically 
sealed relay requirement? R-B-M is developing 
new and smaller relays to meet Armed Services 
requirements. Perhaps one of these will solve 
your problems. Write giving complete relay 
specifications, application, quantity and AN 
specifications applying. Address Dept. A-6. 


R-B-M Production and Engi- 
neering facilities in two plants, 
located in different states, (over 
a quarter million square feet), 
can assist you in the develop- 
ment and production of special 
electro-magnetic devices for 
Armed Services application. 


R-B-M DIVISION 
ESSEX WIRE CORP. 


Logansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 
—FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 


160 


3 per cent for either effect. Resistor 
ends are threaded 5/16 in. deep for 
6-32 machine screws. Temperature co- 


efficients vary from —0.08 to —0.4 per 
cent per deg C. Length varies from ] 
to 3 in. Resistance Products Co., 714 
Race St., Harrisburg, Pa. 


No. 23, Reader 


FLAME FAILURE CONTROL 


Fireye FP controls offer designers a 
photoelectric safeguard which “sees” all 
types of flames and protects against 
explosion. Scanner of system is a photo- 
conductive cell. Scanner is mounted in 
short length of %-in. standard pipe where 


it can scan flame. Scanner, coupled with 
programming control, monitors complete 
firing cycle. Fail-safe circuits prevent 
operation in event of component failure. 
Meets UL requirements and all local and 
national codes. Components are mounted 
in dust-tight steel housing for hard use 
under severe temperature and humidity 
conditions. High-torque — synchronous 
motor accomplishes accurate sequencing. 
Plug-in construction facilitates replace- 
ment and examination. Combustion Con- 
trol Corp., 77 Broadway, Cambridge 42, 
Mass. 


No. 24, Reacer ry F ty, page 187 


TRANSFORMER STEEL 


Developed for use only in wound 
transformer cores requiring thin gage 
material, this high-permeability oriented 
silicon steel is available in Tran-Cor 3W 
and Tran-Cor 4W grades. Tran-Cor 4W 
has core-loss limit of 0.64 watts per 
pound at 15 kilogausses and 60 cps under 
conditions recommended for commercial 


application. Corresponding limit for Trai 


Cor 3W is 0.71 watts per pound. Both are 
supplied in coils 1 to 30 in. wide am 
0.012 in. thick. Not recommended fot 
stacked cores. Surface on the steel insures 
negligible interlaminar loss in distribu- 
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INCREASE PRODUCTION 
IMPROVE PERFORMANCE. 
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CUT ASSEMBLED COSTS 


they chose 
+ 


Save 68% in Labor — In a typical case where 
the Hydent terminal assembly method re- 


placed soldering methods, a manufacturer* . 


reports 63% to 68% labor savings in as- 
sembly. Costs were cut substantially by the 
selection of the most suitable tooling for a 
variety of applications. All requirements of 
fifteen different units produced were cov- 
ered by two types of installation tools—one 
one operator! * Name on request 


TOOLS AUTOMATICALLY CONTROL INDENT DEPTH 


Uniform high-speed production with 
_ unskilled personnel. Less operator fatigue. 
“= Quick visual inspection. 









be 




















Adapted to Hundreds of Applications! 
This is just one instance where 


Hydent 


Burndy Engineers Ready to Help! 
ean tee Gal consult with yours in 
the most efficient means of wiring 


connectors ; or cl: 
— the best tooling for each requirement. 


¢ ete ities one ee 


















BURWNODY Engineering Co., Inc., New York 54, N. Y. 





With no cost or obligation on our part, please send: 


[_] New, complete Hydent Catalog 


[-] Samples of Hydent connectors 


[_] Burndy engineer to help analyze our products and problems with an 
eye to more efficient, economical terminal installation. 


NAME 


COMPANY 


ADDRESS 





CITY 





ZONE STATE 















puts a materials testing 
laboratory right at your fingertips. 


A bowling ball is made to specifications that are tough! Tougher 
than most machine parts. 


It takes hard knocks with a bounce, and at the same time retains 
its perfect balance and smooth finish. 


In the heat of a game it is subjected to corrosive perspiration, 
floor wax, water, chalk, and even cleaning detergents. Yet a 
genuine Ace Hard Rubber Bowling Ball remains faithful to its 
owner for years. 


That’s because it’s made of tough Ace Hard Rubber, with tensile 
strength of 9,000 psi, flexural strength of 11,500 psi. And it’s the 
same impervious material that’s used for piping acids. 

It’s a good example of fabricating, too, with amazingly close 
tolerances on weight and diameter. It starts as a molding. Then 
it’s ground and polished to give that smooth, satiny feel. Finally 
the finger holes are machine cut. 

Yes, it shows some of the reasons why Ace Hard Rubber is pre- 
ferred for thousands of parts for machines, appliances, automo- 
biles, furniture, etc. Chances are it’s best for some 

of your parts, too. Why not give it a whirl? 


Send for free 60-page Ace Handbook 
—a gold mine of helpful data 


HARD RUBBER ond PLASTICS 


MERICAN HARD RUBBER COMPANY 


11 MERCER STREET © NEW YORK 13, 


N. Y. 


tion transformers even when cores are 
annealed. Steel comes fully annealed; 
heat-treating temperature of 1475 F re- 
moves stresses produced by core winding. 
Armco Steel Corp., 1749 Curtis St., 
Middletown, Ohio. 


Circle No. 25, Reader Inquiry Facility, page 187 


PRESSURE TRANSDUCERS 


Type E pressure cells, available in ca- 
pacities of 10, 20, 50 and 100 psi, are 
insensitive to both linear acceleration 
and position. Operation is based on SR-4 
resistance-wire strain-gage measurement 
with four-arm Wheatstone bridge. Meas- 
uring range extends from _ absolute 
vacuum to full rated pressure, except in 
standard units of lowest capacity for 
which range is limited to +10 psi. Pres- 
sure cells meeting other requirements 


can be made to order. Two types of 
cells: In ES321 units all parts in contact 


| with pressure fluid are Type 321 stain- 
| less; Type EMB cells have pressure bel- 


lows of Monel with brass pressure fit- 
tings. Pressure connections are through 
standard %-in. male pipe thread. Type E 
cells are designed for standard 120-ohm 
circuit; recommended input voltage is 5 
volts with a maximum of 8 volts. Open- 
circuit output voltage is 2.000 +0.005 
mv per volt input to the bridge for ca- 
pacity pressure. Cells are temperature 


| compensated for zero and span; calibra- 


tion accuracy is %4 per cent of full scale. 
Maximum temperature for full accuracy 


| in continuous operation is 150 F. Pres- 


sure cells are enclosed in aluminum box 


| 3% x 3% x 15 in., with pressure inlet 


| sides. 


and electrical connections on opposite 
Baldwin - Lima - Hamilton Corp., 
Paschall P. O., Philadelphia 42. 

Circle No. 26, Reader Inquiry Facitity 
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DOUBLE SOLENOID VALVE 


Model DDS-4-375, a corrosion-resist- 
ant valve, is intended for operation of 
double-acting air and low-pressure hy- 
draulic cylinders where pressure must be 


held on one side of the cylinder for a 
given time. Built-in flow controls govern 
cylinder speed. Valve may be reversed 
by momentarily energizing single solen- 
oid; cylinder may be held in position 
without need for holding either solenoid 


| energized. Power failure does not reverse 
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16 PAGES OF VALUABLE 
\ RECTIFIER DATA...AND 
YOURS FOR THE ASKING! 









CHARACTERISTICS, 
APPLICATIONS 

AND DESIGN FACTORS * , aie 
a  SELETRON SELENIUM RECTIFIERS ; 2 











ON DIVISION + & 
- SELETRON DIVISION 





THIS NEW two-color, fully illustrated catalog just off the press 
belongs on your desk for handy reference. Includes compre- 
hensive listings of dimensions and ratings for miniature 
SELETRON selenium rectifiers, as well as a large selected group 
of power stacks. Also contains complete background material 
on these versatile rectifiers and illustrates many of their uses. 


Request your copy today — It’s FREE, of course. When order- 
ing, ask for new catalog No. 104-C-6. 


CR) SELETRON DIVISION QR 


RADIO RECEPTOR COMPANY, Inc. 





Since 1922 in Radio and Electronics 


Sales Department: 251 West (9th St., New York (1, N. Y. 
Factory: 84 North 9th St., Brooklyn (1, N. Y. 
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things to look for 
when you need a new 


black-and-white print machine 


OG 


NO EXHAUST DUCTS. Bruning BW machines do not use a vapor de- 
veloper nor emit fumes, thus they need no exhaust ducts. You merely roll 
them on their casters to wherever they are needed, connect them to your 
electric circuit and they are ready to make prints. 


EQ 9 


LESS MAINTENANCE. Craftsmanship and top-quality materials mark every 
Bruning machine, and pay off in reduced maintenance. All essential bearings 
are self-aligning permanently lubricated ball-bearings, and bearing shafts 
are ground to a .0002” tolerance. The adjustable speed drive is a simple, fool- 
proof, patented transmission that runs for years without attention. Welded 
torque tube braces provide rigidity, assuring exact roller alignment despite 
uneven floors. Every part requiring servicing is accessible in minutes. 


AN ~ 
FLEXIBILITY. Bruning machines can handle any black-and-white print 
job. The unrivalled variety of Bruning sensitized papers, acetates, films and 


cloths assures you of complete flexibility. Six different BW machines offer a 
complete range of speeds and capacities for your every requirement. 


S © 

COPYING “KNOW HOW” Specialists in copying since 1897, Bruning introduced 
the black-and-white print to this country in 1929. We manufacture 85 
varieties of sensitized papers, films and cloths—far more than any other sup- 
plier, and our four coating plants are strategically located to guarantee fresh 
materials to all sections of the country. Servicing facilities and distribution 
are nationwide. 

See for yourself why Bruning BW copying machines are best. The coupon 
will provide you with a demonstration or explanatory booklet without obli- 
gation. Send it today. 


Specialists in copying since 1897. 


—ame== CHARLES BRUNING COMPANY, INC. Pee ee 


Dept. p-61 100 Reade St. New York 13, N. Y. 
[-] Please send me information on Bruning BW machines. 
[] | would like to see a Bruning BW machine demonstrated. 


EE 
Company 
Street 


Oe 
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valve or cylinder. Moving part is one- 
piece stainless-steel spool which carries 
O-ring seal. Valve may be base- or pipe- 
mounted directly to body. Cap protect- 
ing each solenoid from damage and unit- 
ized solenoid assembly are readily re- 
movable for servicing valve. No springs 
are used. Model is available in ™%4-, 3%- 
and %-in. full orifice area sizes in two 
mounting styles. Airmatic Valve, Inc.. 
1643 E. 40th St., Cleveland. 

e No. 27, Reader Inquir ty, page 187 


MULTI-CIRCUIT TIMER 


Component is primarily intended for 
timing laundry and dry-cleaning machine 
operations, electrical display signs, in- 
dustrial furnaces, electrical appliances 


and for solving laboratory timing prob- 
lems. Bank of SPDT snap switches are 
operated by adjustable cams driven by 
synchronous motor. Units may be or- 
dered for setting on-off periods with as 
many circuits as desired. The unit can 
be furnished without synchronous motor 
for elevator control, limit switch and 
similar applications. Bulletin 142 gives 
all details. Zenith Electric Co., 152 W. 
Walton St., Chicago 10. 

ircle No. 28, Reader Inquir 


GEAR TRAINS 


Sealed, self-oiling gear trains available 
in a wide variety of standard speed- 
changing ratios for output-shaft torque 
loads up to 0.375 Ib-in. Standard ratios 


range from 7200:1 to 25:1; other ratios 
as high as 216,000 to 1 may be obtained, 
depending on load involved. In addition 
to sealed, self-oiling design, these gear 
trains utilize hobbed gears for accurate, 
quiet operation and long life. Telechron, 
Inc., 836 Main St., Ashland, Mass. 


e No. 29, Reader Inquiry Facility, page 187 


GALVANIZING SOLDER 


Farco galvanizing wire solder restores 
damaged galvanizing by amalgamation 
and will stand 800-hr salt spray bath 
without deterioration. Solder shows no 
line of demarcation between it and hot 
dip. Melting point is only 17 F higher 
than that of 50-50 solder; degree of 


ELECTRICAL MANUFACTURING 








mn 
th 
10 
ot 
ot 


of 













Ingersoll 78” x 72” x 20’ 4 motor driven head 
adjustable rail milling machine. Heads are 
driven by 30/45 H.P. D.C. adjustable speed 
motors. Speed can be varied through rheostat 
control when in the cut. 





Ot. wire , 


LRE — 






eect, 





. 


Protect the Performance of your Machine Tools 


vith ROME Synthinol 


MACHINE TOOL and CONTROL WIRE 


The performance of machine tools is no better than the wiring 
of their electrical circuits. If it breaks down under severe oper- 
ating conditions, expensive delays for repairs will result. Your 
customers will be dissatisfied, your reputation damaged. That 
is why it will pay you to specify wire of dependable quality— 
Rome Synthinol Machine Tool and Control Wire. 

Rome Synthinol thermoplastic insulation is highly resistant 

to flame, mosture, acids, oils or cutting solutions. Surface printed 
‘ for easy identification, it is available in a wide range of per- 
e/ manent colors and uniformly small diameters. 
P/ Where extremely severe conditions are encountered, Rome 
Synthinol 901, a newly developed compound, offers exceptional 
resistence to high ambient temperatures .. . has excellent heat 
aging properties. It is Underwriters’ approved for operation at 
90° C. and affords improved resistance to oil and chemical sol- 
vents. It too is available in a variety of permanently clear colors, 
either plain or with outer protective covering. 

The consistent high quality and dependability of Rome 
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Underwriters’ Laborato- 






| ries approved as Type Synthinol makes it the choice of many leading machine tool 

| W, with end use ap- . . . 

proval for 80° C. oper. manufacturers. See for yourself why it will pay you to specify 
cline cepeaed t> al tnd Rome Synthinol. Send for Bulletin 101 today. 





in wet locations. Con- 
forms to National Ma- 
chine Tool Builders’ As- 


sociation Standards. e IT COSTS LESS TO BUY THE BEST 
ROME CABLE CORPORATION °* Dept. EM-€, Rome. N. Y. 
Please send me the Rome Synthinol Bulletin 101. 7 0 M E 6 A 34 a E 
’ 
Fis tem cen tte mil Corporation 












*T.M, Reg. 
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SALES | 


EMC AND CYCLOHM 


ae ee 
TM Liam Ot A oR 


SHADED POLE 1/2000 TO 1/15 H.P. x INDUCTION TYPES 1/1400 TO 1/5 H.P. 


fluidity is high. Solder may be applied 
successfully with torch or soldering iron 
and may be used with ASMC All-Metal 
or Mayolyte flux on steel, iron, brass, 
copper, terneplate, etc. Farrelloy Co, 
1243-45 N. 26th St., Philadelphia 21, 

ircle No. 30, Reader Inquiry Facility, page 187 


24-VOLT SOLENOID 


Solenoids are axial-pull units with 
spring return plunger and are available 
in three types. Two are intended for 
momentary duty and have 5-amp ratings, 


One of these styles has ™%-in. plunger 
travel with 10-lb plunger pull; other has 
3g-in. plunger travel with 14.5-lb pull. 
Third style has %-amp continuous rating, 
‘4g-in. plunger travel and 5-oz pull. Net 
weights are 15, 33 and 10 oz respectively. 
Insulation bréakdown test voltage is 600 
volts rms. Pickering & Co., Inc., Dept. 
O, Oceanside, N. Y 

No. 31, Reader Inquiry Facility, page 187 


PRECISION POTENTIOMETER 


Model J precision wire-wound poten- 
tiometer includes ball bearings as stand- 
ard feature and has three-way servo- 
type flange mounting. Design permits 
ganging of from two to six independent 
sections on common shaft for simulta- 
neous control of a number of related cir- 
cuits. Independent electrical or mechan- 
ical phasing of the various sections of 
ganged multiple assemblies may be ac- 


complished, even after installation on 
panel, by means of internal clamps con- 
trolled from outside of individual unit 
housings. Life expectancy of potentiom- 
eter varies from two to five million revo- 
lutions at speeds below 100 rpm, depend- 
ing on temperature and _ atmospheric 
conditions and also on resistance values 
used. Higher speeds of rotation reduce 
life expectancy, but not to serious 
degree below 500 rpm. Front and reat 
housing sections are machined aluminu® 
while center section is laminated 
phenolic. Shafting, of %-in. diam stainless 
steel, may be supplied round, or with 
milled flats, screwdriver slots, knurls, oF 
splines. Through shaft may extend from 
rear of case, if required. General speci- 
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ELECTRO-TECHNICAL TRIO 


is mighty popular in the electrical insulation field. They are playing a major 
role in helping electrical equipment manufacturers build quality products. 


YOU MAY BUY WITH 
CONFIDENCE WHEN YOU 
BUY 


ELECTRO 
y 


TECHNICAL 
PRODUCTS 


Electro “300” vane 8 
ic Slot Insulation 
For complete data or samples of Cambric Slo 


Cloth 
ELECTRO products write to Dept. El Treated Asbestos “lot 


ELECTRO-TECHNICAL PRODUCTS \ canes 


Cable Wrapping Tapes 
DIVISION OF SUN CHEMICAL CORPORATION 


NUTLEY 10, NEW JERSEY 
JUNE 1951 





fications include: resistance range, 50 to 


® 50,000 ohms; resistance tolerance, +5 
SERVOS OPE per cent; linearity tolerance, + 0.5 per 
cent; power rating, 5 watts; mechanical 


7 rotation, 360 deg continuous; electrical 
Test analyzer for use in de- rotation, 357 + 1.0 deg; starting torque, 


velopment and PRODUCTION of 0.75 + 0.25 oz-in.; net weight, 4 oz, 
SERVOMECHANISMS and Power rating may be exceeded 50 per 


cent for intermittent periods of not more 


PROCESS CONTROLS. Measures than 15 min per hr. All terminals are 
FREQUENCY RESPONSE, PHASE brass, silver plated, and are insulated 


from ground for 1000 volt breakdown, 

SHIFT 0.1 to 20 CYCLES SINE but potential across coil terminals is lim- 

WAVE, SQUARE WAVE. MOD- ited to 400 volts. The Helipot Corp., 1011 
2 : Mission St., S. Pasadena, Calif. 
ULATED CARRIER, 50 to 800 ircle No. 32, Reader Inquiry Facility 


CYCLES. 
BACK CONNECTOR 


SERVOBOARD Connector, Alden 462 (or 462MIN for 


miniature applications) simplifies plug-in 


A FLEXIBLE SET of PRECISION i : chassis construction. Insertion and _re- 
2 moval is facilitated by bell-mouth en- 
mechanical parts for quickly tries, and floating clip action of connec- 


coupling motors, synchros, poten- 
tiometers to form assemblies of 
Servo systems, regulators, com- 


putors. 


tor. Wide mating tolerances reduce 


SERVO CORPORATION alignment problems. Single screw is used 


for mounting flush or stacked; molded 


OF AMERICA boss provided for positioning and lock- 


ing units. Color coding permits rapid 

DEPT. EM-6 NEW HYLE PARK, N.Y. identification. Alden Products Co., 117 
N. Main St., Brockton, Mass. 
No. 33, nquiry Fa 


M HEX LOX NUT 
ust - f em f e 4 Prestole sheet-metal nut has double 


lock and twice the tensile strength of 
ordinary spring nuts and is 70 per cent 


lighter ‘in weight than conventional lock 
nuts. This one-piece double-action spring 


That’s Joe Gibbons tae We were 
talking about how to make people realize 
what a terrific thing this new 


JELLIFF ALLOY 1000 RESISTANCE WIRE 


really is, and that’s the way he summed it up. And even when you | jock nut provides 360-deg grip into root 
make allowances for a salesman’s natural enthusiasm, he’s pretty — of screw. It exceeds requirements of 


near right. Just look at some of the important data: MIL-N-3337. Made of SAE-1060 steel 
in thicknesses of 0.016 and 0.020 in. 


Resistivity 1000 ohms/cmf In production in five sizes: 6-32, 8-82, 


: 5 . 10-32, 10-24 and %4-20. Prestole Corp. 
e 5,00 — ae 
Tensile strength 165,000 - 1345 Miami St., Toledo, Ohio. 
TC of Resistance 20 ppm— rcle No. 34, Reader Inquiry Facility, page 187 


: Coefficient of Expansian 13.9 


LEKTROMESH . RES, 


bi | ae ee 


ae Ri 


MANUFACTURING 
CORPORATION 
SOUTHPORT, CONN. 


DIPPING BAS& 
281M a2NV1"? 


ppm— SILVER SOLDER 


Corrosion Resistance equal to the Silver solder without cadmium but 
best nickel-chromiums— with excellent corrosion resistance an 


— > oe . a ge , . . espe- 
Winds fast and solders easily — narrow plastic range is intende d esp 


j ‘ol ] cially in assembling parts for food-han- 
Lots more obms im lots less space. dling equipment. Identified as No. 19 


silver brazing rod, it contains 55 per 
See what we mean? For the whole story, cent silver. has working te mperature of 


write for Bulletin 25. | 1155 F and develops 50,000-psi tensile 


FILTERS e@ 


44 HSIW FBIM 
. 


e 
*rs © WIRE CLOTH © STRAINE 
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uf Very few customers object 

to our suggestions on redesign. 
For those who object, we 
make their designs exactly as 
they want them. Most custom- 
ers appreciate the close co- 
operation given and gladly 
use our fifty years of special- 
ized experience. 


Here are the reasons: 


1. Makes best use of favor- 
able ceramic characteristics, 
avoids misapplication. 


.Designs are kept within 
practical manufacturing 
limits. 

. Subsequent assembly oper- 
ations frequently are 
speeded. 


. Several components can 
sometimes be combined 
into one. 


. Maximum economy. 


Diversified equipment which is far beyond the reach of the average 
ceramic manufacturer permits us to use the best production method 
for the job. 

Illustrated is a redesign which saved about 60% in original price, 
saved assembly time, and gave improved performance. Our engineers 
and production men will make recommendations on request. Send 
blue prints or samples with data on operating conditions and toler- 
ance requirements. By working together we can serve you better. 


AMERICAN LAVA CORPORATION 


S82 7 BP RAS OCF CER A et C Cree eek SR ES 


CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 © CHI 
PHILADELPHIA, 1649 North Broad St., Stevenson 4-2823 * LOS ANGEL 
NEW ENGLAND, 38-B Brattle St., Cambridge, Mass., Kirkland 7-4498 * ST. LOU 


tna 


AGO, 228 North LaSalle St., Central 6-1721 
S$, 232 South Hill St., Mutual 9076 
S$, 1123 Washington Ave., Garfield 4959 


Cc 
E 
I 





- - | SERVICEMEN, AMATEURS, 
TECHNICIANS SELECT= 


flmerican Beauty 


SOLDERING IRONS 
for 


TOP SOLDERING 
PERFORMANCE! 


Outstanding performance coupled with 
durability of construction make Ameri- 
can Beauty electric soldering irons the 
choice of discriminating users in all fields 


TEMPERATURE REGULATING STAND 


Providing heat-regulation for all sizes 
of electric soldering irons, this stand 
is adjustable for all heats up to full 
working-temperature. Assures longer 
life of iron and tip. 


For descriptive catalog pages write Dept. $-23 


AMERICAN ELECTRICAL HEATER CO. 


hee oe) emo wee | eee 


strength. Available in wire, strips and 
rings, it is intended for torch or furnace 
application on copper and copper-bearing 
alloys and ferrous alloys. All-State Weld- 
ing Alloys Co., Inc., 273 Ferris Ave., 
White Plains, N. Y. 

Circle No. 35, Reader Inquiry Facility, page 187 


IMMERSION THERMOSTAT 


Snap-action disk-type thermostat C4371 
is designed for immersion use where 
external surface temperatures do not 
follow closely enough. Disk housing is 
solder-sealed on end of bronze body 
casting having l-in. male thread for 
mounting in tapped hole. Temperature 
range available is —40 to +800 F, 


Temperature settings are nonadjustable 
but factory preset to the temperature 
desired. Differential between opening and 
closing temperatures may be any value 
from 15 F up. SPST or SPDT switch has 
a beryllium-copper spring switch arm and 
fine silver contacts mounted on molded 
insulator. Rating is 10 amp 30 volts d-c 
or 125 volts a-c, and 8 amp at 250 volts 
a-c. Will withstand 10-g shock. Spencer 
Thermostat Div., Metals & Controls 


Corp., 106 Forrest St., Attleboro, Mass. 
ircle No. 36, Reader Inquiry Facility, page 187 


PRECISION POTENTIOMETER 


Unit, designated as Type 746, incor- 
porates several unusual features. Of all- 
metal construction, it retains accurate 
mechanical tolerances necessary where 
precision potentiometers are used with 
precision gearing. This construction also 
permits functional tolerances to be held 
closely. Type 746 is designed to permit 
ganging of up to 20 units on single shaft, 


easy removal and replacement of units 
within ganged assembly and simple accu- 
rate means of phasing each unit without 
disassembly. Special plug-in units are also 
available. Diameter is 1.75 in. Units are 
available with linear or nonlinear wind- 
ings over range up to 100,000 ohms, and 
guaranteed accuracy of 0.5 per cent linear 
and 1 per cent nonlinear based on overall 
resistance. Torque is only 1.5  oz-in. 
Life is guaranteed to 1,000,000 cycles. 
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FKIBERGLAS GW“ HERE... 9 jf 
a , 
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Lo 
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eC —Fiberglas yarn braid won’t burn, resists soldering heat 


—Fiberglas yarns are tough even in small diameters . . . that means 
- thinner, easier to handle wire 


—Fiberglas yarns won't rot. . . even in tropical climates 


— Competitive in price with conventional lacquered wire 
Fiberglas yarn braid when you order lacquered wire or cable. 


Send for your FREE copy of the booklet, 
“Specify Fiberglas Yarns in Wire or-Cable,” today! 


bed é 
ae ae x 


OWENS-CORNING «IGE, 56th r XO 
Ei z B 3 bE: i Wate me Please send me the booklet “Specify Fiberglas Yarns 
in Wire or Cable.” 


i se is the trade-mark (Reg. U. S. Pat. Off.) 
Sayer fate wa aie Mee ee ae] 
of products made of or with glass a 


FIBERGLAS 1S IN YOUR LIFE...FOR GOOD! Gis 6 ~00scdrc cows nodes ukwhesswakeseuasennebieea 
State. *eeeeneee 
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@ ' Usual Weight 
@ Assembled in Seconds 
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Sier-Bath Gear Coupling compared 
with two major conventional types of 
same shaft size. Through all sizes, 
Sier-Bath's HP capacity is greater 
than either. 















Ready for & 
Assembly 









ONLY 7 PARTS! 










HIS NEW, simplified gear coupling 
makes possible lighter, more com- 
pact designs, allows faster assembly, 
and provides better protection for 
coupled equipment. A one-piece smooth 
sleeve replaces the conventional heavy 
flanges, and instead of the usual nuts 
and bolts, the sleeve is held on the hubs 
by a simple seal and snap ring arrange- 
ment. Thus the new coupling is smaller 
and lighter, and can be assembled in a 
fraction of the time. 

This simplification does not alter the 
basic flexibility of the gear type. The 
Sier-Bath Coupling handles the usual 
amount of angular and offset misalign- 
ment, and end float. And, being smaller 
and lighter, it puts less strain on shafts 
and bearings: 


With no bolts to shear, seize, strip or 
corrode, the new coupling is more 
























snap rings are installed by hand and re- 
moved with a small screw driver, they 
will withstand 50,000 lbs. of end thrust. 
The neoprene seals are guaranteed 
leak-proof—the hubs and sleeve are 
made from steel forgings with 90,000 
Ibs. tensile strength. Silent operation 
and long life are insured by precision 
cut internal teeth, and the design pro- 
vision that a// the load is carried on all 
the teeth al/ the time. 






















am i i i 
3—Snap in Snap Ring! WRITE FOR BULLETIN! 
Gives installation photos, complete 
list of cost-cutting advantages, de- 
tailed plan drawings and specifica- 
tions for standard, vertical, mill, 
motor, spacer and floating shaft 
types—sizes from 7% to 6, HP 4 to 
550. (Special sizes and types on 
request). 


GEAR and PUMP CO., Inc. 9224 Hudson Blvd., N. Bergen, N.J. 


Also Manufacturers of Precision Gears and Gearex and Screw Pumps 






Member A.G.M.A. 


Founded 1905 


Sier-Bath 





















dependable and durable. Though the: 











Case is of gray anodized aluminum. 
Fairchild Camera and Instrument Corp., 
88-06 Van Wyck Blvd., Jamaica 1, N. Y, 
Circle No. 37, Reader Inquiry Facility, page 187 


COIL FORM ASSEMBLY 


LS-7 is a slug-tuned coil-form assembly, 
The coil form, of -in. diam, is of grade 
L-5 silicone-impregnated ceramic. A 56- 
in. hex mounting base is used. The as- 
sembly is 1'%4g in. in overall height, 





mounted in single %4-in. hole. Adjustable 
ring terminals and spring lock for 
slug are provided. All mounting hard- 
ware and high, medium and_ low 
frequency slug are provided. Metal parts 
are nonferrous, heavily plated to with- 
stand severe service. Cambridge Ther- 
mionic Corp., 445 Concord Ave., Cam- 
bridge 38, Mass. 

Circle No. 38, Reader Inquiry Facility, page 187 







TENSION DEVICE 


Model T-8 tension device handles wide 
range of wire sizes (14 to 28) and spools 
as large as 8 in. diam. Usable on any 
winding machine, it is particularly suit- 
able for heavy industrial and bobbin 









coils, field coils, etc. Engineered for 
dereeling steel wire, copper wire and 
heavy textile-covered wire, unit can be 
operated either horizontally or vertically 
and is easily adjusted by thumb nut. 
Light, medium and heavy springs for 
different wire sizes are supplied. Geo. 
Stevens Mfg. Co., Inc., 6022 N. Rogers, 
Chicago 30. = 
Circle No. 39, Reader Inquiry Facility, page !6 


SILVER-CLAD STEEL 


Strip product, a solid sheet of silver on 
one or both sides of mild steel core. is 
substitute for brass, nickel-silver, nickel 
and other restricted metals. Material can 
be shaped by stamping, bending, drawing, 
spinning and other processes, is amenable 
to silver brazing or soft soldering and has 
high resistance to chemical attack and ex- 
cellent thermal and electrical conductiv- 
ity. Available in widths up to 4 in. in 
thicknesses down to 0.005 in. and in any 
temper, it is made in various silver-to- 
steel thickness ratios and rolled and slit to 
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You can make better products from clean, 
smooth, flat Chase Sheet Brass and Copper. 
Chase sheets are free from oxide coatings, excess 
grease and oil. That means they are uniform 

in color and have a bright finish. 


“DO” orders: We can make favorable mill 
deliveries on defense orders. In many cases our 
warehouses can ship from stock. Your “DO” 
inquiries are invited. 


hase eo BRASS & COPPER 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


e The Nation’s Headquarters for Brass & Copper 


Albanyt Cleveland Kansas City, Mo. New York San Francisco 
Atlanta Dallas Los Angeles Philadelphia Seattle 
Baltimore Denvert Milwaukee Pittsburgh Waterbury 
Boston Detroit Minneapolis Providence - 
Chicago Houstont Newark Rochestert (sales 
Cincinnati Indianapolis New Orleans St. Louis office only) 
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| commercial or precision tolerances. Strip 

|is produced with high lustre. Rolled Plate 

Div., American Silver Co., Inc., 36-07 
for the Prince St., Flushing, N. Y. 


| Circle No. 40, Reader Inquiry Facility, page 187 


ELECTRONICS, 222° sco: 


Explosion-proof solenoid housing for 


Ross electrically operated pilot-controlled 
valves can be used wherever fire and 
explosion hazards exist. It is manufac- 


Your choice of height in more |tured of cast-aluminum to UL specifica- 


than 44 panel sizes, designed 
to afford greatest utilization | 
of space and weight . .| 
Streamlined appearance | 
... Sturdy... Econom: | 
ical . . . Olympic “S”’ | 
} 
series, ‘*A’’ series | 
and MIL-T-27 
series, with or 

without ae tions, Class I, Group D, air break type. 

locks, shipped | Provision is made for standard conduit 

from stock, (connection. Unit may be used with %-in. 

to 1%-in. Ross pilot-operated straight- 

way, three-way, four-way, and four-way 

five-port models for single-solenoid oper- 

ation, and for double-solenoid momentary 

|operation of Ross base-mounted_pilot- 

‘controlled valves. Ross Operating Valve 

Co., 120 E. Golden Gate, Detroit 3. 


‘bonea No. 41, Reader Inquiry Facility, page 





OCTAL TUBE SOCKET 


Octal base connector 208 FERC with 
| fully insulated built-in 3300-ohm resistor 
is designed for use with 6AL7-GT elec- 


| tron-ray tuning-indicator tube. Ready for 


vibrators — ne mene eee ae 
amplifiers | 
capacitors 

instruments 

transformers 


Case bodies fabricated to any 

length required. Hot tin dipped ’ ‘ leads. Low resistance contacts, 100 per 
: ‘ cent-molded insulation around each clip 

to your specifications. Covers and and lead, individual strain relief on each 

cases modified with hole patterns, lead, elimination of cold solder joints. 


. |Connector can be supplied with either 
cut-outs, mounting brackets or other 5 co tends of cue Gath. Sidewalk 


special requirements. lucts Co., 117 N. Main St., Brockton, 


Facilities available for fabrication of | Mass. 
sub-assemblies. | Circle No. 42, Reader Inquiry Facility, page 187 
FLUORINE PLASTIC 
Larger forms and special shapes of 
chemical and temperature resistant Kel-F 
in sheets, extruded rods, molded rods and 
extruded tubing are available. Included 


ded tubes with di , 
METAL PRODUCTS COMPANY INC, [25.2 %mna wails 0.020 in thik, heavy 

e e » § * d . 
-O- Box 718 Phillipsburg, N. J. i sic thtsuata rods of 7/16. in 
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Cty Wa Ce 


The new RCA 


Now ... RCA electrostatic focusing in a 
super-large 21” kinescope . . . combining 
all the advantages of this new RCA tech- 
nical achievement with the superior con- 
structional features of metal-shell picture 
tubes. The tube provides television pictures 
of equal or better quality than magnetically 
focused types and is a lasting, long-range 
engineering accomplishment which goes 
beyond the present program to conserve 
critical materials. 

The new RCA-21DP4 has a maximum 
over-all length of only 225s", and a picture 
area of 1835” x 1315:56”. The frosted Filter- 
glass face is made of high-quality glass, pro- 
vides improved contrast, and minimizes 
specular reflection. Since the tube utilizes 


metal rectangular kinescope 


featuring electrostatic focus 


the structural strength of steel, and weighs 
substantially less than a comparable all- 
glass tube, it can be safely shipped in the 
receiver. 


The RCA-21DP4 employs an electron 
gun of improved design that provides good 
uniformity of focus over the entire picture 
area. Focus can be maintained automatically 
with variation in line voltage and with 
adjustment of picture brightness. Because 
the focusing electrode draws very little 
current, the voltage for the focusing elec- 
trode can be provided easily and economi- 
cally. Design-center maximum voltage rat- 
ing is 18 kilovolts, diagonal-deflection 


angle 70°, and horizontal-deflection 
angle 66°. 


RCA Application Engineers are ready 
to consult with you on the application 
of the RCA-21DP4 and its associated com- 
ponents to your specific designs. For further 
information, write RCA, Commercial 
Engineering, Section 41FR, Harrison, N. J., 
or your nearest RCA field office. 


y vy vy 


FIELD OFFICES: (EAST) Harrison 6-8000, 
415 S. 5th St., Harrison, N. J. (MIDWEST) 
Whitehall 4-2900, 589 E. Illinois St., Chicago, 
Ill. (WEST) Trinity 5641, 420 S. San Pedro 
St., Los Angeles, California. 


The Fountainhead of Modern Tube Development is RCA 


RCA RADIO CORPORATION of AMERICA 


ey ELECTRON TUBES 


HARRISON, N. J. 





A NEW BETTER BASE FOR 
FRACTIONAL H.P. MOTORS.... 


SEND FOR 
COMPLETE only $6.00 each 
INFORMATION 


This new base is revolutionary in design and performance. When used in conjunction 
with variable speed pulleys, you can change the speed of your machines to meet 
varying conditions . . . and the change is made by merely turning the hand'e screw 
adjustment while the motor and machine are in operation. 

The Lovejoy Tilting Motor Base is adjustable in both width and length to accommodate 
any style or type of motor up to 34 HP. At this low cost... only $6.00 each... you 
can't afford to be without a Lovejoy Tilting Motor Base under every one of your 
fractional HP motors. Order yours today. 


SEND FOR COMPLETE INFORMATION. 


LOVEJOY FLEXIBLE COUPLING CO. 


5020 W. Lake Street Chicago 44, Illinois 


Also Mfrs. Lovejoy Flexible Couplings, Universal Joints and Variable Speed Transmissions. 


Cee Meaty: 
at High Speed 


with the New 


DI-ACRO ROD PARTER 


The DI-ACRO Rod Parters further increase the applications of 

DIE-LESS DUPLICATING” as a cost-cutting, time-saving pro- 
duction technique: 
Do you require precision? —The DI-ACRO Rod Parters hold tolerance 
to .001" on duplicated cuts. The ends are square, and roundness is 
maintained. 
Do you want speed?—The Rod Parters exceed output of other methods 
with equal accuracy, on rods and bars up to °,". Torrington Roller 
Bearings incorporated in an exclusive multiple leverage arrangement 
provide remarkable ease of operation in both heavy and light materials. 
DI-ACRO Power Parter has air cylinder cushioned 
for quiet and efficient operation. Each cutting cycle 
obtained with 4-way foot valve—leaving operator’s 
hands free. 
GET ‘‘DIE-LESS DUPLICATING’’ CATALOG 
Shows parts produced without die expense by 
DI-ACRO Benders, Brakes, Shears, Rod Parters, 

Rollers, Notchers, Punches. Write today. 


309 8th Ave. 
Lake City, Minn. 


SHEARS ROD 
PARTERS 


DI-ACRO POWER PARTER e@; 
A TE ee 
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diam; and molded rods as thick as 1% 
in. Special shapes such as narrow-width, 
thin tape and very small cross-section 
fibers have also been extruded. Kel-F is 
polymer of trifluorochloroethylene with 
good electrical properties. Plax Corp., 
Hartford, Conn. 


€ 


Laboratory and 
Engineering 
Equipment 


To obtain additional information on items 
reviewed below, the Reader Inquiry Fa- 
cility with postpaid return cards is pro- 
vided on page 187, where titles and key 
numbers are repeated for convenience. 
Fill out card, circle numbers desired 
and mail. 


TIME INTERVAL METER 


Model 510 provides direct reading of 
elapsed time between any two events 
from 10 microsec to 1 sec. Accuracy of 
measurement is +10 microsec. Any 
occurrences translatable into changing 
voltages may be timed. Polarity and 


sensitivity can be selected so that unit 
may be started and stopped by either 
positive or negative pulses of desired 
amplitude. Photocell attachments permit 
timing of light intervals. Results of one 
measurement remain illuminated till next 
measurement. Model consists of 100-ke 
crystal oscillator, pulse-forming circuit, 
electronic gate and five decimal counting 
units. Accessory plug provides 300 volts 
d-c and 6.3 volts a-c to operate any 
auxiliary equipment. Modified version 
permits measurement of single pulse 
duration. Berkeley Scientific Corp., Box 
1826, Richmond, Calif. 

Circle No. 44, Reader Inquiry Facility, page 187 


DECADE RESISTOR 

Model 2 decade resistor incorporates 
RTMA standard values. The 10 per cent 
series is used, resulting in a total of 72 
discrete resistance values. Housed in a 
metal cabinet. Available range is from 
10 ohms to 8.2 megohms with 12 values 
per decade: 10, 12, 15, 18, 22, 27, 33, 
39, 47, 56, 68, 82. Accuracy is + 2.5 per 
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NOW —TEST WITHOUT BARRIERS OR SAFETY CAGES 


New G-E High Potential Insulation Tester is Current- 
limited to Safeguard Personnel and Protect Equipment 


This versatile test set has its output current limited 
to 5 milliamperes, which is below the ‘‘let-go”’ 
value, thus minimizing the hazard to personnel. 
Barriers, cages, and white tape need no longer clutter 
the testing area. A retractable prod can be provided 
to prevent the operator from coming in contact with 
the high-voltage circuit. 

A wide range is available, from 0 to 3200 volts. 
Line surges are virtually eliminated. 

Costs only $194.00, list price. 

Call your G-E sales office or authorized G-E dis- 
tributor soon. For more information, CLIP THE COUPON. 


; 


S 5 3 





Non-destructive testing, with current-limited; flash-overs cannot 
burn insulation or damage equipment. Neon lamp on the panel 
gives warning before insulation breaks down. Faults are indicated 
by a drop in voltage on the meter. 









Portable, lightweight, (22 Ibs.), it can be picked up and carried 
to new test locations or equipment. Simply plug it into an 
ordinary 115-volt, a-c outlet and it is ready to go! 


Section C687-76, General Electric Co. 
Schenectady, New York. 


Please send me bulletin GEC-700 on your Current-Limited 
High-Potential Tester 


0 planning an immediate project 
0 for reference purposes 


Na a aera dA tye alae Abe Gee ON ena Kee a elder gas 
(Please Print) 
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Everything 
in Carbon but 


diamonds 


BRUSHES FOR ALL ROTATING ELECTRICAL 


EQUIPMENT ‘a CARBON, GRAPHITE and PRECIOUS METAL 


f 


CONTACTS (@) BATTERY cannons ~~ BEARING MATE- 


A. 
RIALS “ BRAZING FURNACE BOATS y CARBON 


n — 
PILES 4, CLUTCH RINGS er CONTINUOUS CAST- 


ou 


ING DIES E F DASH POT PLUNGERS a ELECTRIC FURNACE 


HEATING ELEMENTS c======= FRICTION SEGMENTS (7) 


a ~-~ 
GLASS MOLDS 4 MERCURY ARC RECTIFIER ANODES \& 


METAL GRAPHITE CONTACTS (gf POWER TUBE ANODES <\ 


ay 


RAIL BONDING MOLDS eS RESISTANCE WELDING and BRAZ- 


A 


ING TIPS KS SEAL RINGS (for gas or liquid) © SPECIAL 


¢g 
MOLDS and DIES fo wouty and PANTOGRAPH SHOES eeu. 


7 


Ny 
WATER HEATER and PASTEURIZATION ELECTRODES JA sNovts 
Ws 


Sy” 
FOR ELECTROLYSIS Lo WELDING CARBONS, etr—. ——————— 


. TACKPOLE CARBON COMPANY . 
oe St. Marys, Pa. ..«: =e 
eRe PERE. Rees Brae 


rd 


cent for any value. Maximum ratings are 
2 watts from 10 to 82,000 ohms and 450 
volts from 0.1 to 8.2 megohms. Gray 
crackle cabinet measures 4% x 7% x 4 in, 
Rochester Electronics Co., Inc., Box 227, 
Penfield, N. Y. 
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REGULATED POWER SUPPLY 
Model 815 features one regulated B 


| supply, one regulated C supply and one 


unregulated heater supply. Excellent 
regulation, low ripple content, and low 
output impedance are features. B supply 
is continuously variable from 0 to 600 


| volts and delivers from 0 to 200 ma. 


From 20 to 600 volts, output voltage 
variation is less than % per cent for line 
fluctuations from 105 to 125 volts or load 
variations from 0-200 ma. Ripple is less 
than 5 mv. C supply is continuously 
variable from 0 to 150 volts and delivers 
5 ma. Output voltage variation at any 
setting is less than 10 mv for line fluctu- 
ations of 105 to 125 volts. Regulation at 
150 volts is less than % per cent between 
0-5 ma. Below 150 volts internal resist- 
ance increases to maximum of 25,000 
ohms, and ripple is less than 5 mv. Un- 
regulated output is 6.3 volts a-c at 10 
amp and is center-tapped. Unit, 19x 
10%x 13 in., is designed for relay-rack 
mounting or bench use. Kepco Labora- 
tories, Inc., 149-14 41st Ave., Flushing, 
ne x. 
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MULTIRANGE METER 


Multimeter model 555, a 20,000-ohms- 
per-volt instrument, incorporates $1 dif- 
ferent ranges. The 4%-in. meter has 50- 
microamp D’Arsonval movement for de- 


pendable accuracy. All resistors have | 
per cent or better accuracy. Integral 
rectifier is hand-calibrated and _hand- 
tested. Housed in high-impact plastics 
case and panel. Ranges for d-c voltage: 
0-2.5, 10, 50, 250, 1000 and 5000 volts 
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Custom built electric motors 
from Standard Parts by... _ 


OS 


FRAME 
DIAMETER 





Whatever your needs in speeds and performance ratings for electric 
motors from 6 to 120 volt, d.c., and from 1/100 to 6 h.p., you can get 
them from Pesco more quickly and economically because of Pesco’s 
engineering development of six co-ordinated frame sizes. 

The result of years of experimental engineering reseurch to pro- 
duce a series of electric motors that would compliment Pesco’s 
precision built hydraulic, fuel and vacuum accessories, these electric 
motors are suitable for a wide variety of special applications in 
aircraft and industry. 

Pesco’s unique method of using standardized parts means greater 
interchangeability, simplifies spare parts stocks, eliminates duplica- 
tion of parts and minimizes service requirements. 

Write today and tell us what your requirements are. We will 
tell you promptly how Pesco custom-built electric motors, from 
standard parts, will meet those requirements most economically. 
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PRODUCTS DIVISION BORG-WARNER CORPORATION 
2 + 24700 NORTH MILES ROAD BEDFORD, OHIO 
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This North Relay... 


mounted with standard micro- 
switches, provides for instanta- 
neous, dependable, flash-proof 
opening, closing or transfer of 
circuits up to 250 volts with 5 
amp. load. Micro switches may 
be poled for normally open, 
normally closed or break-make 
contacts. The fast-acting, fast- 
releasing relay nor- 
mally operates at one 
watt. Single-wound 
coils may be hed in 
any resistance up to 
10,000 ohms. Center 









North relays may 


contacts, independent “4 had with 
of micro-switches, au- jack-in mounts 
if desired. 


tomatically control a 
signal circuit. 


This North Relay... 


automatically latches in the 
operated position, is re- 
leased by an impulse to the 
second coil which trips the 
simple, positive latch. This 
permits holding of all cir- 
cuits in the operated posi- 
tion for indefinite periods 
without continued energizing 
of either coil. Both coils are 
fast-acting, fast-releasing, 
and normally operate at 2 
watts. Three pile-up spaces 
provide for a choice of more 
than 100 break and/or 
make contact sets. 


e o 
In Combination .. . WRITE FOR 
the latching relay with the micro-switch mounting, provides an ideal THE NEW 
automatic switching control. Typical are its uses in controlling airport NORTH 
runway lights, signalling devices and other on-and-off controls within RELAY 


the rated amperage. 


CATALOG 


THE NORTH ELECTRIC 
MANUFACTURING COMPANY 


Originators of ALL RELAY 
Systems of Automatic Switching 


1432M South Market Street, Galion, Ohio, U.S.A. 








at 20,000 ohms/volt; for a-c voltage: 
same ranges, at 1000 ohms/volt; output 
voltage: same ranges, with 0.1-mf internal 
series condenser; decibels: — 12 db to 
—55 db, in 5 ranges; d-c resistance: 
Rxl, 100, 10,000; d-c current: 0-100 
microamp, 10 ma, 100 ma, 500 ma, 10 
amp (250 millivolts). Accuracy: + 3 per 
cent of full scale on d-c, +5 per cent 
of full scale on a-c. Electronic Instrument 
Co., Inc., 276 Newport St., Brooklyn 12, 
a 2 
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POTENTIOMETER-RHEOSTAT 


Laboratory model Helipot is suited for 
experimental uses, combining high accu- 
racy, wide range and precision adjusta- 
bility. Three-way binding posts facilitate 
circuit wiring. Overall resistance and 
linearity tolerances are +1 and +0.1 





per cent respectively. “Duodial,” a dual 
concentric dial, increases speed of set- 
ting. Adjustability is from one part in 
5000 to one part in 15,000. Standard 
total resistances are from 100 to 100,000 
ohms. Rating is 5 watts. Total dial rota- 
tion is 10 turns, equivalent of approxi- 
mately four feet of scale length. The 
Helipot Corp., 1011 Mission St., South 
Pasadena, Calif. 
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R-F CAPACITANCE METER 


Capacitances from a few hundredths 
of an mmf to 100 mmf are quickly 
measured on Type 1612-AL r-f capac- 





itance meter. Two ranges, 0 to 10 mmt 
and 0 to 100 mmf, are switched auto- 
matically by rotating main dial. Instru 
ment has self-contained 1l-mc_ oscillator 
and resonance indicator. Accuracies are, 
low-range: + 0.05 mmf below 1 mmf, 
+5 per cent between 1 and 10 mmf; 
high range: + 0.5 mmf below 10 mmf. 
+5 per cent between 10 and 100 mmf. 
Measurements of tube-socket capacitances 
as covered by recent RTMA Standard 
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COMPLETE LINE OF CORES 
TO MEET YOUR NEEDS 


% Furnished in four standard 
permeabilities —125, 60, 26 
and 14. 


% Available in a wide range of 
sizes to obtain nominal in- 
ductances as high as 281 
mh/1000 turns. 


% These toroidal cores are given 
various types of enamel and 
varnish finishes, some of 
which permit winding with 
heavy Formex insulated wire 
without supplementary insu- 
lation over the core. 
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HIGH Q TOROIDS for use in 
Loading Coils, Filters, Broadband 
Carrier Systems and Networks— 
for frequencies up to 200 KC 


For high Q in a small volume, characterized by low eddy current 
and hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal 
Cores are commercially available to meet high standards of physical 
and electrical requirements. They provide constant permeability 
over a wide range of flux density. The 125 Mu cores are recom- 
mended for use up to 15 ke, 60 Mu at 10 to 50 ke, 26 Mu at 30 to 75 ke, 
and 14 Mu at 50 to 200 ke. Many of these cores may be furnished 
stabilized to provide constant permeability (+0.1%) over a specific 
temperature range. 


* Manufactured under licensing arrangements with Western Electric Company. Wd 2930 
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@ Up to 2 or 3 feet per second or 
30,000 to 50,000 feet per 8-hour day, 
with one operator—is the production 
of Yoder resistance-weld tube mills. 


Since the introduction of these mills 
only 12 years ago, the manufacture 
of high quality tubing has become 
so economical that it has virtually 
created a new industry—tubular 
metal furniture—and profoundly 
influenced product design in many 
other industries. 


As a result, the demand has increased 
faster than the supply, so that Yoder 
pipe and tube mills today, more than 
ever, offer attractive investment 
possibilities. 

Many manufacturers find it profitable 
to make tubing for their own use, 
others for resale. 


Send for 68-page book, a practical 
treatise on pipe and tube making, 
answering many pertinent questions 
on tube mill operation, production, 
cost, etc. 


THE YODER COMPANY 
5536 Walworth e Cleveland, Ohio 
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TR-111 are accurately and conveniently 
made on Type 1612-AL by means of 
socket adaptors which are available. An 
additional feature is a rough indication 
of losses in socket dielectric. Instrument 
is not limited to measurements on sockets 
but is useful for measuring ceramic, 
molded mica, or variable air capacitors 
of all types. Companion instrument, the 
Type 1612-A, has ranges ten times those 
in the Type 1612-AL. General Radio Co,,. 
275 Massachusetts Ave., Cambridge 39, 
Mass. 
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| To obtain copies of these publications 
| circle item number on postcard in Reader 


Inquiry Facility, page 187. 


METAL FINISHES—Five clear lacquers, 
their uses and method of application, 
are described in bulletin 110 while sim- 
ilar data for aluminum enamels and pastes 
are contained in bulletin 112. Color 
charts are featured in pamphlet 21549. 


Maas & Waldstein Co. 

Circle No. 50, Reader Inquiry Facility, page 187 
FLEXIBLE SHAFTS—Eight-page bul- 
letin 503, describes applications and con- 
struction of flexible shafting, typical con- 
nections and factors to be considered in 
selecting shaft size. Stow Manufacturing 
Co. 

Circle No. 51, Reader 


Inquiry Facility, page 187 


CONTROL VALVES—Catalog 254 of 16 
pages lists dimensions and applications 
for electrically operated, foot-operated 
and hand-operated valves. Eight elec- 
trical circuits are shown for manual and 
single pushbutton control, two position 
control, semi-automatic and automatic 
control, clamp-and-work control and se- 
quence control. Hanna Engineering 
Works. 
Circle No. 52, Reader Inquiry Facility, pa 
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POTENTIOMETERS — Electrical and 
mechanical characteristics, physical di- 
mensions with sketches, power ratings, 
accuracies and similar data on single-turn 
and multiturn potentiometers are includ- 
ed in bulletin 124. The Helipot Corp. 
rcle No. 53, Reader Inquiry Facility, page 187 
GASKETS, TEFLON—General catalog 
of 48 pages describes and specifies line 
of gaskets and of Teflon products includ- 
ing gaskets, packings, adaptors, expan- 
sion joints. Conversion tables give circu- 
lar relationships, steam pressure and tem- 
perature, water heads and Fahrenheit- 


Centigrade conversions. United States 
Gasket Co. 
Circle No. 54, Reader Inquiry Facility, page 187 


TITANIUM—Handbook of 94 pages 
traces development and production of 
titanium and expounds on its physical, 






kenyon 


TRANSFORMERS 
For all 


ARMY 


NAVY 


SPECIFICATIONS 
* 


There’s a Kenyon quality 
transformer to meet al- 
most any standard or spe- 
cial application. 


RADAR 
BROADCAST 
JAN APPLICATIONS 
ATOMIC ENERGY 
EQUIPMENT 
SPECIAL MACHINERY 
AUTOMATIC CONTROLS 
EXPERIMENTAL 
LABORATORIES 


For full details—Contact 
Kenyon today 





kenyvon 


Transformer Co., Inc. 
840 Barry St. New York 59, N. Y. 
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For FULLEST protection 


against shorted wiring — use NEW T & B Self-Insulated 
Sta-Kon Terminals...SAVE AN EXTRA INSULATING OPERATION 





NOW. ..end the risk of shorts between closely- 


mounted terminals—and do it the quick, economical 
way—by using T & B Self-Insulated Sta-Kon Terminals. 


Metallic portion of these new components retains all 
the proved-over-the-years advantages of the Sta-Kon 
design—high conductivity, low contact resistance, last- 
ingly strong grip on wire. The insulation—a special 
nylon formula which forms an integral part of the 
terminals as shipped and as assembled—absolutely pre- 
vents metal-to-metal contact between adjacent termi- 
nals. Self-Insulated Sta-Kons do away with the need for 
separate insulating sleeves . . . and save an extra 
insulating operation. 


MANY INSULATION PLUSES 


The insulation, selected after exhaustive tests as the 
best material available for severe service, combines 
exceptionally high impact strength with light 
weight. Its mechanical and electrical quali- 
ties are unaffected by installation. It suc- 
cessfully withstands the action of gasoline, 
naphtha, hydraulic fluids, many other 
chemical agents . . . as well as the effects 
of high temperatures. 























Insulation is molded for perma- 
nent dimensional accuracy . . . color 
coded for easy identification . . . trans- 
lucent for visual inspection of assembly. 


SIMPLE, SURE INSTALLATION 


A single operation with Shure Stake 

Tools* simultaneously stakes terminal 
to wire with terrific pressure, and grips 
the insulation permanently in place. The terminal is on 
the wire to stay; the insulation is on the terminal to stay! 


ENGINEERED RIGHT...DISTRIBUTED RIGHT 


Self-Insulated Sta-Kon Terminals are typical of the 
many T & B quality fittings recently re-designed to give 
you outstanding performance at lowest installed costs. 
Like all T & B fittings, they’re furnished exclusively 
through local T & B distributors under the T&B plan. 


*“SHURE-STAKE HAND TOOLS exert more than 2,000 pounds staking pressure (compared with 800 
pounds for ordinary tools.) Once pressure has been applied, jaws cannot be opened until dies have closed 
all the way home to exert full pressure. Air operated tools also available, in hand-held and bench-mounted types. 


THE THOMAS & BETTS CO. scossores 


28 Butler Street, Elizabeth 1, New Jersey 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 


Our Field Service Engineers are ready to help you on special fittings problems. Ask your nearest T & B wholesaler to arrange to have one get in touch with you. 
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500 KVA 
Primary 2600/5200 volts 


Here is a typical solution to a 
“short circuit testing” problem 


This transformer, designed to take the stresses 
involved in short circuit testing of electrical equipment, 
is an example of the many special problems which 
Hevi Duty engineers have solved. 


Whether you require a transformer designed to 
suit your particular needs, or standard lighting and 
power transformers, Hevi Duty equipment is engineered 
and constructed to do that specific job. 


Write for Bulletin HD 499. 


HEVI DUTY ELECTRIC COMPANY 


HEAT TREATING FURNACES HEVIEDUTY ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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mechanical and chemical properties and 
on fabricating and processing practices, 
Price, size and weight information js 
given. Titanium Metals Corporation of 
America. 

rcle No. 55, Reader Inquiry Facility, page 187 


CORE MATERIAL—Properties of Himag 
magnetic core material are listed along 
with available shapes in two pages of 
data sheets. P. R. Mallory & Co. 

Circle No. 56, Reader Inquiry Facility, page 187 


ELECTRICAL TAPE—Eight-page book- 
let E-TVCF reports on use in television 
equipment of seven electrical tapes and 
one filament tape. Technical data are pre- 
sented and 10 design solutions are illus- 
trated. Minnesota Mining & Manufactur- 
ing Co. 

Circle No. 57, Reader Inquiry Facility page 187 


INCONEL—Revised 79-page manual on 
Inconel “X” discusses composition; ap- 
plications; available forms; general phys- 
ical and mechanical attributes; proper- 
ties of special forms such as sheet, bolts, 
wire and springs; and working methods 
such as forming, heat treatment, machin- 
ing, welding, pickling, and etching. The 
International Nickel Co. 

No. 58, Reader Inquiry Facility, page 187 


CAPACITORS—Nine_ subminiature tan- 
talum capacitors are listed with capaci- 
tance and working-voltage ratings, and 
dimensions in bulletin 6.531. Fansteel 
Metallurgical Corp. 

rcle No. 59, Reader Inquiry Facility 


GLASS—Bulletin IZ-1 of 12 pages lists 
properties of borosilicate, high-silica, 
opal, lime and lead glasses and gives de- 
sign limits and tolerances for four basic 
forms: pressed, blown, drawn and sheet. 
Typical applications are illustrated. Corn- 
ing Glass Works. 

Circle No. 60, Reader Inquiry Facility, page 187 
POLYPHASE MOTORS Features of 
Type CSF squirrel-cage motors for con- 
stant-speed drive and Type CWF wound- 
rotor motors for adjustable-speed drive 
are summarized in 28-page booklet 
B-4739 on large induction motors. Com- 
ponents and applications are illustrated. 
Westinghouse Electric Corp. 

Circle No. 61, Reader Inquiry Fc 


lity. page 187 
STAINLESS STEEL—Booklet PO 950 
reports, in 16 pages, on advantages of 
precipitation-hardening stainless _ steels 
17-4PH and 17-7PH. Data on corrosion 
resistance, heat treatments, mechanical 
properties and available forms are in- 
cluded. Armco Steel Corp. 

ircle No. 62, Reader Inquiry Facility, page 187 


ENCLOSED MOTORS—Brochure MU- 
132 of 4 pages describes fan-cooled EP 
motors and explosion-proof JP motors in 
ratings from 2 to 250 hp. Construction 
features and principal dimensions are 
outlined. Wagner Electric Corp. d 
Circle No. 63, Reader Inquiry Facility, page 1!5/ 


GERMANIUM DIODES—Eight ceramic 
diodes, six glass diodes, a duo-diode and 
four varistor networks are covered in 
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...0f the laminated plastics variety ! 


He is the Taylor Sales Engineer. 


With his wide experience and thorough knowledge _ 


of laminated plastics, and with the complete facili- 
ties of the Taylor Fibre Co. at his disposal, he is 
ready to step in and help you find ways and means 
to make your product or part better with Taylor 
Laminated Plastics. 


By pointing out the plus-values of Taylor full-line 
Service, he can show you how to solve that “tough 
one” with one or more of the many grades of Taylor 
Vulcanized Fibre, Phenol Fibre, and Glass Melamine 
and Silicone Laminates, available in sheets, tubes, 


rods/coils and strips. 


% sa 
SC cacsellt 


He'll point out, too, how Taylor’s completely- 
equipped Fabricating Service can quickly turn out 
precision-made parts having the exact physical, 
electrical, chemical and mechanical characteristics 


you require. 


Whatever your laminated plastics problem, you can 
be sure of full scale help from the Taylor Sales 
Engineer. May we have him call? There’s no obli- 
gation, of course. 


OFFICES IN PRINCIPAL CITIES 


JUNE 1951 


TAYLOR FIBRE CO. 


NORRISTOWN, PENNSYLVANIA 


WEST COAST FACTORY: LA VERNE, CALIF. 





| 

1 
Here is the new Taylor 62-page 
catalog. It contains specifications 
and description of Taylor ! 
Laminated Plastics. See for : 
yourself how you can make your 
product or part better with the use | 
of these plus-value materials. | 
Write today for Catalog EM6. 
| 





Nothing ts as smooth as a 


HOOVER HONED RACEWAY * 


Honed Raceways, 
exclusive Hoover 
Construction. 


Micro-lapped Chrome 
Steel Balls Accuracy 
within .000025” 


aT 


Balanced Retoiners. 


Husky Deep 
Groove. High 
Carbon Chrome 
Steel. Perfectly 
. Balanced 
Racewoys. 


HOOVER HONED. Hoover 
Honed raceways magnified 
100 times.as used exclusively 


n Hoover Ball Bearings. 


_8-page bulletin EC-36C. Static charac- 
teristics, tabulated ratings and operating 
conditions are presented, along with di- 
mensions and circuit applications. Syl- 
vania Electric Products, Inc. 

Circle No. 64, Reader Inquiry Facility, page 187 


POTTING RESINS—Technical bulletins 
1 and 2 give advantages of encapsulation 
of amplifier and oscillator subminiature 
assemblies and subassemblies in Melpak 
IV-M resin. Protective coating for fragile 
elements, and properties and instructions 


for potting are discussed. Melpar, Inc. 
Circle No. 65, Reader Inquiry Facility, page 187 


STAINLESS TUBING — Attractively 
bound technical bulletin 1B of 104 pages 
guides designer using stainless tubing for 
finished products. Information covers 
methods of manufacture and fabrication, 
corrosion and oxidation resistance, phys- 
ical and mechanical properties and proc- 
essing data. Application list, and tem- 
perature and linear conversion tables are 
included. The Babcock & Wilcox Tube 
Co. 

Circle No. 66, Reader Inquiry Facility, page 187 


SELENIUM RECTIFIERS—Handbook 
of 64 pages lists electrical and dimen- 
sional data on selenium rectifiers and 
suggests electronic and power applica- 
tions with basic’ diagrams. Sarkes Tarzian, 
Inc. 

Circle No. 67, Reader Inquiry Facility, page 187 


RELAYS—Four-page bulletin illustrates 
and gives information on foiuowing relay 
types: midget; large power; sensitive low- 
power; vending machine; sequence; time 
delay; and mechanical latch-in electrical 
reset. Availability of more detailed data 
sections is noted. Struthers-Dunn, Inc. 

Circle No. 68, Reader Inquiry Facility, page 187 


BALL BEARINGS—Catalog 5lb of 12 
pages contains specifications on over 70 
types and sizes of miniature ball bear- 
ings. Applications and design factors are 
outlined. Miniature Precision Bearings, 
Inc. 

Circle No. 69, Reader Inquiry Facility, page 187 


THREAD INSERTS—Two-color 16-page 
bulletin 650-R explains how inserts are 
used as components to protect tapped 
threads in aluminum, magnesium, plas- 
tics, iron, steel and wood. Tables give 
insert lengths, drill sizes, roughing and 
finishing-taps and thread gages. Heli- 
Coil Corp. 

Circle No. 70, Reader Inquiry Facility, page 187. 


CIRCUIT BREAKERS—Operation and 
construction of line of magnetic non- 
thermal breakers are illustrated in con- 
densed 12-page catalog. Charts give 
standard time overloads, coil resistance 
curves and coil connections. Electrical 
ratings are listed for standard and non- 


standard units. Heinemann Electric Co. 
Circle No. 71, Reader Inquiry Facility, page 187 


MAGNET WIRE—Publication C-69 of 
64 pages lists electrical, physical and di- 
mensional properties of magnet wire. 
Types of wire tabulated are round, square 
and rectangular, of various heat treat- 
(Continued on page 192) 
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If whatever appears anywhere in this issue, either 
in the editorial or advertising pages, stimulates a 
desire for additional information, it is only neces- 
sary for readers to record their interests on one of 
the postcards on the following page. The publisher 
will function for readers, immediately contacting 
the sources for the data requested or forwarding 
reprints. 


Readers should feel free to make legitimate re- 
quests for any data which they believe will prove 
helpful to them, expand their knowledge or com- 
plete their files. They will be expected to limit their 
requests to those items which are germane to their 
responsibilities and the type of projects in which 
they engage. 

Requests will be processed only if the informa- 
tion requested on the postcard form is complete and 
legible. Note that the card must be posted within 
sixty days after publication; issues are mailed 
promptly on the first of each calendar month. 


If it should prove impractical to use the card, 
write the Editor on company letterhead. 





I‘lectrical Manufacturing READER INQUIRY 


Readers may use any one of the postcards on the opposite page to request anything appearing in this 
issue. To obtain numbered items on this page, simply circle the corresponding number on the card. 


New materials and components 


Numbered titles below correspond to PRODUCT descriptions which appear beginning on page 144. 


Subminiature Chassis 14 Precision Potentiometer 26 Pressure Transducers 
Cable Jacket 15 Automatic Mechanical Load 27 Double Solenoid Valve 
Medium-Duty Lever Key Brake 28 Multi-Circuit Timer 
Miniature Relays 16 7-Pin Miniature Sockets 29 Clock-Type Gear Trains 
Carbon Film Resistor 17 Five-Watt Resistors 30 Galvanizing Solder 
Industrial Control Motors 18 Miniature Paper Capacitors 31 24-Volt Solenoid 
Substitute for Plating 19 Small Motors 32 Precision Potentiometer 
Telephone-Type Relay 20 Mounting Bases 33 Back Connector 
Self-Tightening Clamp 21 Magnetic Starters 34 Hex Lox Nut 

10 Servo Amplifier 22 Small Reversible Motors 35 Silver Solder 

11 Water Control Solenoid 23 High Megohm Resistors 36 Immersion Thermostat 

12 Time-Delay Relay 24 Flame Failure Control 37 Precision Potentiometer 

13 Miniature Terminals 25 Transformer Steel 38 Coil Form Assembly 


Numbered titles below correspond to LITERATURE reviews which appear beginning on page 182. 


50 Metal Finishes 59 Capacitors 68 Relays 

51 Flexible Shafts 60 Glass 69 Ball Bearings 
52 Control Valves 61 Polyphase Motors 70 Thread Inserts 
53 Potentiometers 62 Stainless Steel 71 Circuit Breakers 
54 Gaskets, Teflon 63 Enclosed Motors 72 Magnet Wire 

55 Titanium 64 Germanium Diodes 73 Fastenings 

56 Core Material 65 Potting Resins 74 Magnetic Cores 
57 Electrical Tape 66 Stainless Tubing 75 Small Gears 

58 Inconel 67 Selenium Rectifiers 76 Molding Powders 


Reprint service 


Numbered titles below correspond to feature article REPRINTS digested beginning on page 196. 


100 Contacts for Controls 109 Increasing Motor Ratings 118 Low-Loss Plastics 

102 Reliable Electronic Devices 110 Fuses vs Circuit Breakers 119 Selecting Solenoids 

103 Count Control Devices 111 Parts by Powder Metallurgy 120 Gaging Electronically 

104 Insulating Varnish 113 Synthetic Mica 121 Control Panel Design 

105 Small Fixed Resistors 114 Crystal Rectifiers 123 Cold-Rolled Electrical Strip 
106 Military Plastics Specs 115 Relay Circuit Ideas 125 Variable-Speed Drives 

107 V-Belt Drives 116 High-Temperature Materials 129 Safety in Electrical Design 
108 Research in Dielectrics 117 Unitized Design Techniques 132 Plastics, Borocarbon Resistor 


Advertised products 


To request further information on any of the products or services described in advertisements in this issue, 
write the page number and name of advertiser in the space provided under “Advertised Products” on the card. 
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Tension Device 
Silver-Clad Steel 
Solenoid Housing 
Octal Tube Socket 
Fluorine Plastic 
Time Interval Meter 
Decade Resistor 


Regulated Power Supply 
Multirange Meter 

Potentiometer-Rheostat 
R-F Capacitance Meter 


Resistors 

Hermetic Sealing 
Magnet Wire 

FHP Motors, Blowers 
Metal Ceramics 


Specialized Rubber Stocks 


Laminated Plastics 
Servo Amplifier 
Coil Winders 


Organic Finishes 

The Defense Agencies 
Ceramics Parts Design 
Magnetic Amplifiers 


139 Thermal Insulating Materials 
140 Electrical Tape Corrosion 
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4N AIRCRAFT, bellows assemblies are 
used in carburetor altimeter controls, 
fuel and manifold pressure gauges, 


IN AUTOMOB 
lies are used 
Pumps, 


ILEs, bellows assem. 


~~ in thermostats, fuel 
vid couplings, torque 
convertors, etc, 


— 
i ~< 
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IN INDUSTRY, bellows assemblies are 
used in fuel oil pumps, air compres- 
sors, gear boxes, valves, temperature 


oxygen regulators, om and pressure controls, etc. 


© CLIFFORD $> 


HYORAULICALLY-FORMED BELLOWS 
AND BELLOWS ASSEMBLIES 


ALL-=ALUMINUM OIL COOLERS 
FOR AIRGRAFT ENGINES 


CLIFFORD MANUFACTURING COMPANY, 126 Grove Street, Waltham 54, Massachusetts 
Division of Standard - Thomson Corporation 
Sales offices in New York, Detroit, Chicago, Los Angeles 


F é€ & 7 Please send me my copy of the bulletin "What to Consider When Selecting a Metallic 
@ Bellows". | am interested in the applications checked. 


D Electric or gas ranges O Refrigerator controls — domestic DD Torque converters 
Kilns & ovens — industrial 

Air compressors 

Oxygen flow indicators 

Oxygen regulators 

Process controls 

Refrigerating systems —- commercial 
Shaft seal assemblies 

Fuel pumps 

Fluid couplings 

Supercharger controls 


0 Air conditioning systems 

OD Aircraft 

0 Carburetor altimeter controls 

OD Engine thermostats 

0) Gasoline valves 

D High pressure steam devices 

0 Heating equipment 

0) Instruments 

O Remote or direct control of tempera- 
ture and pressure 

0 Compensating regulators 


Other applications 


GoOoaoaaa 
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ments, with various insulating materials 
and thicknesses of insulation. Space-fac- 
tor curves for the numerous wire types 
and data on coil types available are in- 
cluded. Anaconda Wire and Cable Co. 

> No. 72, Reader Inquiry Facility, page 187 


= (Continued from page 186) 
% 
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FASTENINGS—Dimensions and _ alloys 
for aluminum fastenings are tabulated in 
12-page catalog. Included are bolts, nuts, 
screws, washers and rivets. List prices 
are furnished. The H. M. Harper Co. 

No. 73, | nquiry Facilit ye 187 
MAGNETIC CORES—Typical. properties 
of Deltamax, 4-79 Mo-Permalloy and 
Supermalloy plus dimensions of stand- 
ard tape-wound cores using these ma- 
terials are presented in 24-page bulletin 
TC-100. Hysteresis loops under varying 
conditions are shown for all three mate- 
rials. The Arnold Engineering Co. 

No. 74, Reader Inquiry Facility, page 187 


SMALL GEARS-—Six-page brochure il- 
lustrates fractional-horsepower gear prod- 
ucts, including spiral bevels, ratchets, 
spurs, worm and gear sets, rods, helicals, 
internals and compound gears. Included 
ee F , are diametral pitch table as guide to de- 

“ees ‘ = * termine spur-gear tooth proportions, and 
ee tide aser oo , circular pitch table for preparing worm- 
it . se Di - gear specifications. Gear Specialties, Inc. 
os . . , Circle No. 75, Reader Inquiry Facility, page 187 


MOLDING POWDERS-— Information on 


thermosetting molding powders which 


conform to MIL-P-14A is contained in 

FROM FU LL SPEED 34-page booklet CDC-195. The powder 
types whose properties are tabulated 

are CFG, CFI-5, CFI-10, CFI-20, MFE, 

p TILL IN 1 F ND MFG, MFH, MFI-10 and MFI-20, in 
government designations. General Elec- 


tric Co. 


Circle No. 76, Reader Inquiry Facility, page 187 


»». With Star-Kimble Brakemotors on American Can Closers 


RESISTORS—Four-page illustrated bul- 


letin 176 gives specifications for line of 
Ge: scarcely a chance that a can will jam on a closing machine standard and wire-wound resistors and 
n by American Can Company—but American takes every precaution to accessories. Fixed, ferrule and adjustable 
avoid jamming damage. styles with choice of three protective 
In the machine shown, which seals 300 cans a minute at the Newark coatings are listed. Wirt Co. 
plant of the G. Krueger Brewing Company, power is automatically cut off Circle No. 77, Reader Inquiry Facility, page 187 
if jamming occurs. Then a Star-Kimble Brakemotor brings the machine 
to a stop within a single can cycle—that means within one-fifth of a second! HERMETIC SEALING—Hermetic seal 


bushing assembly is described in a 4- 


Whether split-second stops like this are needed only in an occasional hei Gelatin, Daisies: Seaeee hadi 


emergency ... or whether the service calls for repeated start-stop cycles 


at short intervals . . . you can count on the extra-large disc area of a Star- electric strength, easy installation, and 
Kimble Brakemotor to provide ene braking and positive holding. shock resistance. Elements of bushing 
Starts are fast and smooth, too—free from friction drag. Small magnetic consist of brass stud, steatite insulators, 
air gap assures speedy brake release. neoprene washer, and a choice of neo- 


prene, Silastic silicone rubber, or Hycar 


n thousands of applications, under the toughest conditions, Star- fee : 
In tho . PP - 8 } synthetic rubber gland. Specifications are 


Kimble Brakemotors have proved their ability to run for years with little 


or no attention. Remember... with its motor and brake bxi/t together to tabulated and sectional drawings are 

work together, each Brakemotor is an integral, space-saving unit designed provided for the various available types. 

for its specific job by the pioneer makers of disc brakemotors, and backed Heldor Bushing & Terminal Co., Inc. 

by more than 25 years of application experience. Circle No. 78, Reader Inquiry Facility, page 187 
Rae eeONMEn om conetninn ond MAGNET WIRE—Revised bulletin 402F 









ratings, write for free Bulletin B-501-A. gives performance characteristics and 


specification data on high temperature 

Ceroc-T magnet wire, which combines 
Re: ceramic coating with an overlay on 

Teflon. Sprague Electric Co. 

Circle No. 79, Reader Inquiry Facility, page 187 


STOR CIVINON OF FHP MOTORS, BLOWERS—Line of 
MIEHLE PRINTING PRESS AND MFG. CO. shaded-pole, 1/500 to % hp motors are 


| described in a 12-page catalog 550-5. 
206 Bloomfield Avenue Bloomfield, New Jersey | “CUS 1D 2 berpase cabalos 
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APPLICATION 
DATA 


Mallory Himag is now being used 
in deflection yokes for television 
picture tubes and is under con- 
sideration for similar use in radar 
sweeps. Experimental work is being 
done with Himag in ignition coils 
and noise filters. And, it may be 
used as a substitute for the silicon 
iron sheet in transformers. 

Significantly, Himag is composed 
of ferrous materials which are com- 
paratively easy to obtain. Techni- 
cal data is available on request. 


*Trade Mark 


Mallory © 
Himag* 


A New 
Magnetic Core 


Material 


Offers high physical 
and electrical stability, 


ready availability 


Mallory Himag is a newly developed, magnetic core material . . . 
readily available and possessing characteristics suggesting a 
number of important applications. 

Mallory Himag is fabricated by unique powder metallurgy tech- 
niques which permit the production of numerous special shapes 
as well as conventional bars, discs and rings. In comparison 
with other materials, it provides unusual stability of dimension 
and freedom from warping... plus appreciable savings in 
assembly time. 

Mallory Himag offers high permeability with low eddy current 
losses which can be controlled over a wide frequency range. 
Practical, usable limits are from 300 to 1,000,000 cycles. 
Mallory know-how in this specialized phase of metallurgy is at 
your service for the improvement of your product or the devel- 
opment of an effective substitute for critical materials. 


In Canada, made and sold by Johnson Mattheyand Mallory, Ltd., 110 Industry St., Toronto 15,Ontario 


Metallurgical Products and Alloys 


MALLORY 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, 
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SERVING INDUSTRY WITH 


Electromechanical Products 
Resistors Switches 
TV Tuners } ibrators 


Electrochemical Products 
Capacitors Rectifiers 
Mercury Dry Batteries 


Metallurgical Products 
Contacts Special Metals 


INDIANA Welding Materials 
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A COMPLETE LINE OF VIBRATORS... 
Designed for Use in Standord Vibrator-Operated Auto 


Radio Receivers. Built with Precision Construction, fea- 
turing Ceramic Stock Spacers for Longer Lasting Life. 
Backed by more than 19 yeors of experience in 
Vibrator Design, Development, and Manufacturing. - 
€ ATR PIONEERED IN THE 


VIBRATOR FIELD. 


“A” Battery Eliminotor, DC-AC Inverters 
Auto Redio Vibrators 


American Tevevision @ Ravio Co 


” Tad 
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Performance characteristics are illus- 
trated by means of graphs. Typical units 
are illustrated. Section on shaded-pole 
blowers is included, 15 to 140° cfm. 
Fasco Industries, Inc. 

No. 80, Reader Inquiry Facility page 


METAL-CERAMICS — Two-page __tech- 
nical information bulletin gives property 
values, sizes, shanes and tolerances for 
this type of material. Combination of a 
base metal and a _ mixture of oxide 
ceramics is the basic formulation. Tem- 
perature resistance up to about 1200 C 
is one feature, plus high thermal shock 
resistance and high-temperature physical 
strength. P. R. Mallory & Co., Inc. 
No. 81, Reader Inquiry Facility, page 


SPECIALIZED RUBBER STOCKS 
Compounds for fabrication of precision 
parts are described in a 14-page illus- 
trated catalog 51SR-1. About 30 com- 
pounds are listed with physical prop- 
erties and other specification data. Types 
covered include silicone rubber, and 
various special-purpose types such as 
temperature resistant (— 75 to + 225 F), 
chemical resistant, abrasion resistant and 
others. Section is devoted to describing 
production methods, and to the research 
and fabricating facilities. The Stalwart 
Rubber Co. 

Circle No. 82, Reader Inquiry Facility, page 


LAMINATED PLASTICS—Series of spe- 
cial formulations of sheet materials, cov- 
ering laminated plastics, vulcanized fibres, 
paperboards and _ other formulations, 
under the general designation of Duroids 
are described in eight data sheets en- 
closed in a loose-leaf folder. Among the 
types described, Duroid 200 is an elec- 
trical grade, 100 is a special grade for 
deep-drawn shapes, 700 is an electrical 
grade for high arc resistance, 900 is a 
special gasketing grade and 800 is also 
an electrical grade for applications re- 
quiring a very low rate of moisture ab- 
sorption. Typical parts are illustrated 


and properties are tabulated. Rogers 
Corp. 
Circle No. 83, Reader Inquiry Facility, paae 


SERVO AMPLIFIER — Instrumentation 
data sheet 10.20-3 provides technical de- 
tails on the design, operation and use 
of an amplifier system especially adapt- 
able for the detection and correction of 
error signals and the operation of null- 
balance systems. The system consists of 
a converter, amplifier, and a 2-phase 
fractional-horsepower motor. Brown In- 
struments Div., Minneapolis-Honeywell 
Regulator Co. 

Circle No. 84, Reader Inquiry Facilit 


COIL WINDERS — Four-page_ bulletin 
102H describes a high-speed machine 
used for synchronized production of non- 
insulating coils at speeds up to 5000 rpm. 
Bulletin gives complete description of 
construction and operation of the winder. 
Four-page Bulletin 104 describes a 
winder used for paper-insulated coils to 
be wound in multiple forms automatically 
at speeds up to 2500 rpm. Universal 
Winding Co. 

Circle No. 85, Reader Inquiry Facility, page 187 
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The components of high altitude 
airborne radar installations must 
be extremely accurate because a 
given voltage jumps a longer dis- 
tance in the stratosphere where 
the atmospheric pressure is lower. 
The focus coil, shown below, goes 
around the neck of the Cathode 
Ray Tube and focuses the beam. 
The nature of its use demands that 
it meet the most exacting electrical 
and physical specifications. 


When you need electrical coils, 
why not take advantage of 34 
years of experience, engineering 
competence, and modern produc- 
tion facilities. Coto coils are built 
for you, to your specifications. 


SS 


COTO-COIL COn <> 


COIL SPECIALISTS SINCE 1917 
65 PAVILION AVE 
PROVIDENCE 5, RI 
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You'll get superior results and save money with 
ROEBLING ROEVAR 


YOU GET a whole group of special advantages 
with Roebling Roevar Magnet Wire. For one thing, 
it doesn’t tend to become brittle, crack or lose its 
toughness when subjected to relatively high operat- 
ing temperatures. For another, Roevar’s insulation 
has from 10 to 40 times more abrasion resistance 
than ordinary enamel insulation. It has no equal for 
high speed winding. And Roevar stretches and 
bends remarkably without cracking or working 


loose from the conductor. It has a better-than- 
average space factor. 

A large share of Roebling’s complete line of elec- 
trical wires and cables is required today in the 
national rearmament program, but the Roebling 
organization will always do everything possible to 
meet your individual service and delivery require- 
ments. John A. Roebling’s Sons Company, Trenton 
2, New Jersey. 


Atlanta, 934 Avon Ave * Boston, 51 Sleeper St * Chicago, 5525 W. Roosevelt Rd * Cincinnati, 3253 Fredonia Ave * Cleveland, 701 St. 
Clair Ave, N.E. * Denver, 4801 Jackson St * Detroit, 915 Fisher Building * Houston, 6216 Navigation Blvd * Los Angeles, 216 S. Alameda St 
* New York, 19 Rector St * Odessa, Texas, 1920 E. 2nd St * Philadelphia, 230 Vine St * San Francisco, 1740 17th St * Seattle, 900 Ist 
Ave, S. * Tulsa, 321 N. Cheyenne St * Export Sales Office, Trenton, N. J. 
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STRUTHERS-DUNN 


THERMAL TIME 
DELAY RELAYS 


ene nearer 36 lle pe oe 


dependable 


..- low cost 


thermal timing 


Struthers-Dunn thermal time delay relays 
offer a broad, economical selection for hundreds 
of applications where highly precise motor- 
operated timers represent unnecessary expense. 
Standard timing accuracy is +10%. Suitable 
units are supplied for practically any specified 
timing from 1 second to a matter of minutes. 
Non-immediate recycling types that function 
through heating action only and immediate 
recycling types utilizing both the heating and 
cooling cycles are available. 


WRITE FOR S$-D DATA BULLETIN 8500 


STRUTHERS-DUNN, Inc. 


150 N. 13th St., Philadelphia 7, Pa, 


BALTIMORE @ BOSTON e@ BUFFALO e CHARLOTTE @ CHICAGO 
CINCINNATL e@ CLEVELAND e@ DALLAS @ _ DETROIT 
KANSAS CITY e LOS ANGELES e MINNEAPOLIS ¢ MONTREAL 
NEW ORLEANS e NEW YORK e PITTSBURGH e ST. LOUIS 
SAN FRANCISCO @ SEATTLE @ SYRACUSE e@ TORONTO 

















Feature Article 
REPRINTS 


Selected articles from each issue of 
ELECTRICAL MANUFACTURING are 
reprinted in complete form for convenient 
filing and to avoid mutilating copies of 
the issue. Any qualified reader may se- 
cure, without charge, single copies of any 
new or previously announced title still 
available. Use the Reader Inquiry Facil- 
ity on page 187 of this issue, or address 
a company letterhead request to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 








Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


Three New Titles Announced 


One feature article from the May issue, 
one additional title from the April num- 
ber and a combined reprint of the two- 
part article on magnetic amplifiers are 
now reprinted and ready for distribution. 
Requests should be made promptly since 
the supply is limited for obvious cost 
reasons. 


Magnetic Amplifiers: Part I, Application 
and Rating Data; Part II, Modes of 
Operation, March and April 1951, 20 p. 
Combined reprint covers application 
data such as effect of load resistance, 
control power, range and other factors 
on cost and size; also an analysis of 
ideal and practical modes of operation 
for simple saturable reactors. (138) 


Thermal Insulating Materials, May 1951, 
12 p. Staff survey of standard and 
experimental materials covering service 
conditions, tolerances, effectiveness, 
cost and availability. (139) 


Electrolytic Corrosion Tests in Pressure- 
Sensitive Electrical Tapes, April 1951, 
8 p. Several test methods are discussed 
but the “corrosion current” method is 


preferred. (140) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been dis- 
tributed and no more copies can be 
supplied. Only those titles listed below 
are still available as this issue goes to 
press; quantities available in some in- 
stances are low. 


Fixed Resistors for Electronic Applica- 
tions, Apr. 1951, 8 p. Space-saving, 
low-cost stable resistor needed today 


ELECTRICAL MANUFACTURING 


Fee rene SADLY SIE | DIE BI 









BRAND PLASTI ELECTRICAL TAPES 
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for Ned” SOMCBS hep limited Sbace yor Smot conformation 


| / 
tp irregular Surfaces 


DUTCH BRAND PLASTEX has high dielectric strength 

for use where space is limited. Thin and strong, it has extra 

stretch needed to conform readily to irregular surfaces. It is oil, 
grease and weather proof. It is available in two thicknesses: The 
regular .007” and the heavy duty .010” thickness. The .010 
PLASTIX electrical tape being slightly thicker, is for 

winding heavy cables or electrical harness and for use with 
power driven taping machines. 


For complete satisfaction, order DUTCH BRAND PLASTIX 
electrical tape by trade name... specifying either the 
regular .007” thickness or the heavy duty .010 PLASTIX. 


Regular PLASTIX Features 


These Many Outstanding Qualities 


Tears Readily . . . Conforms to Irregular is limited, a single thickness resists 8000 
Surfaces . . . Resists Weather (rain and volts which is greater than 1000 volts 
rough weather do not affect it)... Re- per mil of thickness . . . Excellent Ad- , ‘ 
sists Oils, Acids, Alkalies, Corrosion... hesion . . . Tensile Strength (has ample 5 eT t is 


High Dielectric Resistance, where space strength for all types of applications). ELECTRICAL TAPE 


— 


.010 PLASTIX 


ELECTRICAL TAPE 
CHARACTERISTICS 








All general cherac- 
teristics are the same 
as above except 
.010 PLASTIX is 
heavier gauge for 















heavy-duty work. ORDER 
Thickness .010" A 
single thickness re- FROM YOUR 






sists 10,000 volts 






JOBBER 






PLASTIX is one of 73 
the DUTCH BRAND Ve | ~~ \VVAN CLEEF BROS. [NC. 


Trio of electrical tapes Manufacturers... yt Products .. . Est. de 


CHICAGO 19, U.S.A. 
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Provide New Safety for Shipments 


Lord Shockproof Packing does away with solid bolting, cushion 
packing, and all other methods heretofore used in the attempt to safe- 
guard the shipment of fragile products, sensitive equipment, and 
complicated mechanisms. 

The product rides on Lord Shipping Mounts, designed to cushion 
the forces of shock in transit. Even under severe abuse in handling 
the product never touches the container. 

From the knowledge and experience gained in over a quarter of a 
century of specialization in solving shock and vibration problems, Lord 
has developed flexible rubber mountings to adequately cushion equip- 
ment against shock forces from all directions. Lord Shipping Mounts 
are easily installed in your own shipping cases by your packers. They 
are accurately designed for correct resiliency and load bearing strength 
to protect your product. 

Users report: “No breakage on record” . . . “Haven't lost a shipment 
due to rough handling”. . .“‘Need for servicing and adjustment of 
machines on arrival practically eliminated.” 

The LORD representative in your area will recommend the type, 
number, and placement of Lord Shipping Mounts to safeguard your 
shipments. Call the nearest Lord Field Office, or write us for full 
information. 


e Provide positive shock protection. 


e Reduce need for servicing and adjustment at 
destination. 

e Eliminate packing errors ... save time. 

@ Reduce fire hazard by eliminating storage of 
loose packing materials. 





LORD MANUFACTURING COMPANY «¢ ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


Vibration-Control Mountings 
. .» Bonded-Rubber Parts 
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e Permit shipping completely assembled product. 


is closely approached in_ research 
sponsored by Signal Corps. Character- 
istics of deposited-carbon, metal film 
and borocarbon resistors. (105) 


Military Specifications Controlling Plas- 
tics Dielectrics, Apr. 1951, 8 p. Speci- 
fications for materials essential in elec- 
trical and electronic equipment; why 
developed, and where applied. (106) 


More Power Out of the Same Motor 
Frame Size, Apr. 1951, 4 p. How 
forced ventilation and new coil design 
increased continuous rating to original 
NEMA 1-hr rating for a mine _ loco- 
motive motor. (109) 


Relay Circuit Ideas from Miniature 
Train Control, Mar. 1951, 4 p. Where 
only the power line is available for 
control, these ideas provide independ- 
ent speed control for two motors, or 
four selective control functions. (115) 


Gaging and Sorting Electronically, Mar. 
1951, 4 p. Measuring heads and elec- 
tronic circuits for automatically classi- 
fying parts according to dimensional 


variations. (120) 


Developments in High - Temperature 
Metals and Ceramics, Mar. 1951, 8 p. 
Electrical and mechanical properties 
of metals and metal compounds for 
service at temperatures between 1000 
and 2500 C. (116) 


Crystal Rectifier Performance Evaluated, 
Mar. 1951, 8 p. Germanium diodes 
compared with thermonic and metallic 
rectifiers for low voltage applications 
outside communications field. (114) 


Practicability of Powder Metallurgy, Feb. 
1951, 8 p. Methods effective in re- 
ducing the cost of many machined 
metal parts and some case _ histories; 
comparative cost factors tabulated for 
six fabricating methods. (111) 


Unitized Electronic Design and Construc- 
tion Techniques, Feb. 1951, 12 p. 
Based on study made by Stanford Re- 
search Institute for ONR. Advantages 
and limitations of unitized design and 
a number of typical examples using 
preformed or printed circuits, hermetic 
assemblies and embedment. (117) 


Fuses vs Circuit Breakers, February 1951, 
4 p. Motor protection requirements 
analyzed, selection chart for protective 
devices for various circuits. (110) 


Report on Dielectric Research, Feb. 1951, 
12 p. Recent conference emphasizes 
practical developments; challenges 
need for fungus protection. (108) 


How to Lay Out Panels for Motor Con- 
trols and Wiring of Panels for Motor 
Controls, Jan. and Feb. 1951, 12 p. 
Combined reprint. Panel types, stand- 
ardization of components, electrical 
clearances, enclosure temperature, se- 
lection of wire for power and control 
circuits, termination. (121) 


Electric Drives with Speed Control, Dec. 
1950, Jan. and Feb. 1951, 20 p., com- 
bined reprint. Broad survey of all 
types; flexibility, range, speed regula- 
tion, type of power supply, relative 
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G. L. Hehl, General Manager, 
General Industrial Division. 


...for CIVILIAN production: 


“To aid manufacturers in protecting and main- 
taining their finishing standards, Sherwin- 
Williams makes this statement of policy: 


“Restrictions in the supply of some of the 
quality ingredients of such well-known, 
standard Sherwin-Williams industrial 
finishes as Kemvar, Kemclad and others 
may affect the quantity of such finishes 
that can be supplied. 

“So long as these branded finishes can be 
supplied at all, however, no deviation in 
their quality will be permitted. 


“Users of such finishes can therefore be assured 
that if a label says KEMVAR, the material so 
labeled will be KEMVAR, as nearly unvarying 
in established performance characteristics, both 
on the production line and afterwards, as strict 
quality control can make it.” 


SHERWIN-WILLIAMS 
INDUSTRIAL FINISHES 


JUNE 1951 


...fOrDEFENSE production: 


“The same integrity of product and apprecia- 
tion of practical production problems is as- 
sured to users of Sherwin-Williams finishes for 
defense order production as for their civilian 
requirements. 

“Every effort will be made by Sherwin- 
Williams finish technicians to furnish defense 
manufacturers with suggestions for making 
necessary change-overs to meet government 
finishing specifications accurately in spirit as 
well as letter, with least possible modifications 
of existing equipment.” 

Sherwin-Williams background of experi- 
ence extending through two World Wars 
will be made available on any defense pro- 
duction problems, through facilities extend- 
ing from coast to coast. Call, wire or write The 
Sherwin-Williams Co., 101 Prospect Avenue, 
Cleveland 1, Ohio. 






SHerwin-Wittiams 
INDUSTRIAL RESEARCH 


~ 
W) 





“it the label says KEMVAR 
it wilbeKEMVAR "I 


A statement of policy to users of 
Sherwin-Williams Industrial Finishes . . . 
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complexity, cost; also, discussion of 
matching drive to load. (125) 


Reliable Electronic Equipment, Jan. 1951, 
4 p. Report of work done at ONR on 
components, design and maintenance 
to obtain longer life for both military 
and industrial equipment. (102) 


Making Electrical Contacts Stand Up in 
Control Service, Jan. 1951, 8 p. Causes 
for failure analyzed; advantages and 
limitations of contact materials tabu- 
lated; increasing contact life. (100) 


Design Limitations for Ceramic Parts, 
Dec. 1950, 8 p. Methods of fabrication 
and effect on tolerances; general de- 
sign specifications. (137) 


Practical Factors in Applying Organic 
Finishes, Nov. 1950, 8 p. Paint and 
varnish technology, quality control 
and application methods. (133) 


Safeguards for Safety in Electrical Prod- 
uct Design, Oct. 1950, 12 p. Where, 
why and what safeguards are required; 
how hazards are avoided. (129) 


Teaming Up with the Defense Agencies, 
Oct. 1950, 8 p. Who handles what and 
how in the different categories of the 
defense organization. (136) 





Molding Glass-Reinforced Plastics; Boro- 
carbon Resistors; Organoboron High- 
Temperature Resins. Combined _re- 
print of three popular “Design Trends” 
articles from recent issues. (132) I 





Y y s Cold-Rolled Electrical Strip for Rotating 
es, many remote controlled and power driven devices Equipment, Aug. 1950, 8 p. Continv- 


owe their operating convenience to S.S.White flexible ous strip material that gives longer 
shafts. Take the automobile clock above. An S.S.White die life and faster production. (128) 
flexible shaft allows the clock to be mounted on the 


Matching Solenoid Characteristics to 


dashboard where it is easily seen. At the same time. & ie 
: : . aay Load, June 1950, 8 p. Increasing effi- 
it permits the reset knob to be located where it is easy | ciency and reliability; nine suggestions 
to get at. for selection and application. (119) 


Application of Low-Loss Plastics, May 
1950, 8 p. Significance of dielectric 
properties in design. (118) 


Smooth, positive and dependable in operation and 
readily adaptable to curves, contours and crowded 
space conditions, S.S.White flexible shafts are a ready 
answer to the problems of designing accessories for 
more convenient operations. 


Electrical Count Control Devices, Nov. 
1949, Jan. 1950, 8 p. Survey of types 
for designed-in use. (103) 


V-Belt Drives for Adjustable Speeds, 
Jan. 1950. Advantages and limitations 
of types for designed-in use. (107) 


For details, 


ee) ae a ae UCR a0) ee yiTT | 


Eo) It contains the latest inform- 


rT at ation and data on (flexible 
Parc Ry shafts and their application. 
Write for a copy today. 


Practical Factors in Applying Insulating 
Varnishes, Dec. 1949, 12 p. Import- 
ance of compounding, application and 
testing for coils and windings. (104) 





Bulk quantities (five or more) of any 
reprint listed here for which a supply is 
still available may be obtained at the 
following prices per copy on orders ac- 
companied by remittance: 


e Quantity Number of pages in reprint 
4 & ordered 4-8 12 16 or more 
THE INDUSTRIA: DBiwseseOrm 
5 $0.50 $0.60 $0.70 
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MITCHELL-RAND (QHHucu.... 








DIP-COATING and POTTING COMPOUND 


ANOTHER SIGNIFICANT DEVELOPMENT OF 





MITCHELL-RAND LABORATORY RESEARCH 


3738 is a special hot-melt, black thermoplastic moisture-proofing, insulating compound with 
unusual low-pouring, high cold-flow characteristics. This relatively low-cost compound also 
has flexible toughness at room temperature and a low rate of moisture vapor transmission. 



















@ FLASH DIP-COATING coils and small transformers to 


furnish moisture resistance and electrical insulation. 
@ POTTING AND SEALING: The viscosities of 3738 differ 


appreciably between the upper and lower limits of the 







suggested pouring temperature range. To obtain 
higher or lower pouring viscosities, temperatures be- 


low or above this range can be employed. 
Best adhesion, without surface priming, is obtained 
by pouring at temperatures in the upper portion of the 
suggested range or by preheating the unit. 


Although 3738 has a low-pouring viscosity, preheating 
is recommended when filling close tolerance areas 
where a quick chill may be caused by cold parts. Pre- 
heating is suggested since 3738 sets at relatively high 







@ POTTING JOBS which require its distinctive properties. 


@ SEALING SOCKETS AND SCREW HOLES for which a 
filling composition with good adhesion and high cold- 








flow temperature are specified. 






























@ HIGH COLD-FLOW TEMPERATURE COUPLED WITH 
LOW-POURING TEMPERATURE facilitates potting high 








temperatures. 
DIP-COATING: The thickness of 3738 on a single dip 


can be varied considerably. Generally higher bath 
temperatures and shorter periods of immersion will 


control thickness or thinness of coating. 








operating temperature units which contain delicate 
parts that would be damaged by compounds poured 
at high temperatures. The low pouring viscosity of 
3738 recommends its application to potted units in 
which minimum clearances of small filling holes re- 








quire a free flowing composition. 
The combination of viscosity and cold-flow, in 3738, 






permits rapid application of dip-coatings to resist sag- 
ging and sweating at temperatures above 105°C. 


@ GOOD FLEXIBILITY AND ADHESION permit good 
moisture seals around leads and physical shock-resist- 


ance on both dip-coated and potted units. 











Softening Point 
(B&R) .......2..000 254/259 F 






Cold Flow (M-R)..248/253 F 





Pouring 
Temperature....340/390 F 





Penetrations 
SAF IOI De i. cisccicisenss 1-2 
77/100/5 7-8 
195 /50/5 00... Specific Gravity ............ 1.03 

Flash Point 





@ RAPID RATE OF SET speeds production when used for 








dip-coating, potting or sealing. 


@ NON-TACKY SURFACE reduces the possibility of ac- 
cumulating surface contamination or sticking on the 





Seeeeeeeeeeneeeeeeeeareces 


production line or in storage. 
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TRANSFORMER COM- 





A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH ~ INSULATING PASERS 
* FRICTION TAPE AND SPLICE 


POUNDS * FIBERGLAS SATURATED SLEEVING * ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 


Electrical 
Insulation 
Headquarters 


AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS 
TAPE + MICA PLATE, TAPE, PAPER CLOTH, TUBING * FIBERGLAS BRAIDED SLEEVING * COTTON TAPES, WEBBINGS AND 
SLEEVINGS - IMPREGNATED VARNISH TUBING * INSULATED VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TUBING 
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Helical Gear 





Pat. Differential Gear 
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The fact that Winsmith has today the 
most complete, fully standardized 
line of speed reducers (from frac- 
tional to 85 hp), never for a moment 
diminishes the highly personalized, 
power transmission engineering ser- 
vice which it has always stressed. 


For regardless if it appears that 
your needs can be amply served by a 
standard design and size, Winsmith 
still encourages consultation with 
your design engineers or consultants. 
It can save you considerable time and 
costs in engineering and installation. 


So, whether your equipment is an 
automatic pin spotter or an automat- 
ic washing machine, a can filler or a 
compressor, a printing press or a 
pump... consult early with Win- 
smith’s factory trained nationwide 
representatives, while your product 
is still in the design stage, if possible. 
Naturally, no obligation is involved. 


Names and addresses of Winsmith 
engineering representatives in your 


locality, gladly furnished. 


WINFIELD H. SMITH 
CORPORATION 


18 EATON ST. 
SPRINGVILLE (ERIE COUNTY) N. Y. 


50% 
\ mp 
At Slag 
gp 
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MEN in 
INDUSTRY 


W. B. Whalley, engineering specialist 
for Sylvania Electric rroducts Inc., Bay- 
side, N. Y., has been appointed adjunct 
professor in electrical engineering for the 
Polytechnic Institute of Brooklyn. This 
appointment was made in recognition of 
his distinguished experience in the elec- 
trical and electronic fields. Prof. Whalley 
has recently worked on simplification of 
TV receivers at Sylvania Physics Labora- 
tories. 





Rodney F. Lauer has been appointed 
vice president in charge of engineering 
and research, York Corporation, air con- 





ditioning and refrigeration firm, York, 
Pa. He was formerly manager of the Pa- 
cific district. 


Dr. Joseph F. Zeichmeister, who was 
a physicist and engineer with Gaertner 
Scientific Corp., Chicago, is now assist- 
ant chief engineer, Cook Research Lab- 
oratories, Chicago. 


Herbert F. Joslin and Thomas L. John- 
son, Jr., have been elected vice president 
of manufacturing, and vice president of 
research and development, respectively, 
of Federal Products Corp., Providence, 


RK. a. 


Carl Blom, formerly chief engineer of 
pump division, Byron Jackson Co., Los 
Angeles, is now vice president. 


W. E. Blowney, who was administra- 
tive assistant to the manager of engineer- 
ing, turbine divisions, General Electric 
Co., embracing operations at Schenec- 
tady, Lynn and Fitchburg, is now divi- 
sions engineer, steam turbine, generator 
and gear engineering divisions, Lynn, 
Mass. L. B. Wales has been appointed 
division engineer, auxiliary turbine en- 
gineering division, Fitchburg, Mass. 


Carl L. Ipsen, manager of industrial 
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This one is 
ordinary drawing brass 























Formbrite is a trade mark of The American Brass Company 
designating copper-base alloys of exceptionally fine grain, combining 
A nd here's the unusual polishing characteristics with good strength and hardness, 
plus excellent ductility. 
Now let’s take em one by one. Formbrite is produced in 


di tte re n ce sheet, strip, rod, wire and seamless tubes in most of the copper-zinc 


alloys. The process is applicable to practically any copper-base metal. 


Its superfine grain is the result of special rolling or drawing and 
annealing techniques. 
Formbrite in sheet and strip form is an excellent pressroom metal. 
It costs no more than ordinary drawing brass — yet it is harder, 
stronger and much more resistant to scratching and abrasion. 
Despite its strength and “‘springiness,” the ductility of 
| Formbrite in deep-drawing operations will amaze you. 
And here’s the payoff: Parts made of Formbrite polish so easily and 
so quickly that often only a color buff is needed for plating. 
Skeptical? Of course! So let’s prove it. Write for the two cupped 
samples illustrated above in full size. Compare the finish, then 
try them out, side by side, on your own buffing or polishing wheels. 
Address The American Brass Company, General Offices, 
Waterbury 20, Connecticut. — s199 
the name to remember in 


COPPER-BRASS-BRONZE 
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umned-our Motors 





Men without motors are just 
about as helpless ina modern 
factory as a wagon without 
wheels on a superhighway. 

In many plants the failure 
of a single motor used to 
drive an overhead crane or 
a conveyor system can cost 
thousands of dollars an hour 
in lost production and wasted 
man-hours of labor. 

The answer is Class H in- 
sulation made with Dow 
Corning Silicones. In a steel 
mill, for example, a cupola 
crane hoist motor insulated 
with the best Class B mate- 
rials had an average life of 


Waste Manpower! 


only 50 days. Rewind costs 
alone amounted to $3,634 
in three years. That motor, 
rewound with Class H Insu- 
lation at an extra cost of only 
$79 was still in good con- 
dition after 613 days on the 
hoist and 908 days on the 
trolley bridge. 

And Class H is readily 
available. Most of the best 
rewind shops now feature 
this longer lasting, more reli- 
able class of insulation. Lead- 
ing motor manufacturers are 
quoting price and delivery 
on new Class H machines. 


Dow Corning Shcones Mean Business ( 


MAIL THIS COUPON TODAY! 


DOW CORNING CORPORATION, MIDLAND, MICHIGAN 


Please send me [_] More Evidence [] List of Class H 
Rewind Shops [] List of Motor Manufacturers Offering 


New Class H machines. 
Name 


Company- ais = ss 


DOW CORNING 


ee) BHT aS 
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BRANCH OFFICES: ATLANTA e¢ CHICAGO 
NEW YORK e¢ WASHINGTON, D.C. e 


DOW CORNING CORPORATION 


CLEVELAND e DALLAS e LOS ANGELES 
In CANADA: Fiberglas Canada Ltd., Toronto 


In GREAT BRITAIN: Midland Silicones Ltd., London. 
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heating divisions, General Electric Co., 
Schenectady, N. Y., has relinquished his 
duties to accept an advisory position 
with the Machinery Div., National Pro- 
duction Authority, Washington, D. C, 
E. W. Cunninghan, assistant to the man- 
ager of manufacturing, control division, 
has been named acting manager. 


Alan G. Binnie, former assistant gen- 
eral manager, has been promoted to vice 
president of Kollsman Instrument Corp., 
Elmhurst, N. Y., producers of precision 
aircraft and optical instruments. Lowell 
H. Freye and Arthur Richenthal are 
treasurer and secretary, respectively. 


Jack L. McGinnis, formerly plant su- 
perintendent, Jack & Heintz Precision 
Industries, Inc., Cleveland, is now assist- 
ant works manager, a new position. 


S. W. Skowbo and W. C. Conley, Jr., 
vice presidents of the Coolerator Co., 
Duluth, Minn., have assumed the duties 
of Ward R. Schafer, vice president and 
general manager, who resigned. Mr. 
Skowbo is now vice president in charge 
of operations and Mr. Conley is vice 
president in charge of all marketing ac- 
tivities. 


H. E. Grout has been named works 
manager of the small motor division, 
Westinghouse Electric Corp., Lima, Ohio. 
W. P. Bell, formerly superintendent of 
quality control, is now manager, and C. F. 
Herbold is now superintendent of quality 
control, 


Theodore Lindenberg has been ap- 
pointed chief design engineer of Picker- 





Theodore Lindenberg 


ing and Co., Oceanside, L. I., producers 
of audio components for record playing 
equipment. 


Sidney E. Borgeson has joined James 
L. Entwistle Co., Pawtucket, R. I., build- 
ers of machinery for wire and cable in- 
dustry, as chief engineer. Mr. Borgeson 
was formerly associated with Western 
Electric Co., and General Cable Corp. 


William B. Gillen has been appointed 
manager of East Cleveland Lamp Works, 
General Electric Co., at Nela Park, Cleve- 
land. He succeeds Henry F. DeLong who 
has been transferred to the staff of the 
manager of the lamp manufacturing divi- 
sion at Nela Park. 


J. J. Farrell, heretofore engineer in 
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ean CAN CUT DOWN on motor clean- 
ing operations and greatly reduce 
inspections and overhauls on the equip- 
ment you design. Tests have proved that 
on most applications totally-enclosed, 
fan-cooled motors more than pay back 
their extra cost in reduced maintenance. 
And this new Allis-Chalmers Type 
APZ tefc motor makes maintenance 
costs lower than ever before on this 
type of motor. 


Here’s Why 

Concealed air passages and pockets have 
been eliminated; dirt cannot build up 
to cause overheating. Cooling air is 
blown over the ribbed cast iron frame 
and bearing housings carrying dirt away 
with it. How about oily dirt that sticks ? 
It can be wiped or blown off without 
stopping the motor. 


Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 


JUNE 1951 


Rigid Construction 

The frame is rigid cast iron which not 
only has high inherent corrosion resist- 
ance, but also holds bearings perma- 
nently in alignment. Bearings are pre- 
lubricated at the factory and should 
need no attention for years. Tapped 
holes with pipe plugs to permit regreas- 
ing and to provide grease relief are 
standard equipment. 


Get All The Facts 
The new Allis-Chalmers Type APZ to- 
tally-enclosed, fan-cooled motor is built 
in all NEMA standard frame sizes from 
*224 to 505. Also in explosion-proof 
type. Your A-C Authorized Dealer or 
District Office offers you competent en- 
gineering aid on your design problems. 
Call today, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for Bul- 
letin 51B6144. A-3402 


& 


hat Cleans It 


Applied... 
Serviced ... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country. 


CONTROL — Manual, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in A 
all sizes and sections, 
standard and Vari- 

Pitch sheaves, speed 
changers. 


eee > PUMPS — Integral 
motor and coupled 
types from %, in. 
to 72 in. discharge 
and up. 


| 
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*Similar design non- 
ventilated motors Type 
APK, also available in 
frames 203 to 224 in- 
clusive, 
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a grip! 


IN A SPLIT SECOND, you “hit the pin” and expanded 


prongs pull up panels to form a tight, strong 


LY 


joint. 


WITHOUT SPECIAL TOOLS jou realize additional sav- 


ings in speed and convenience. 


NOTHING TO FINISH OFF because installation is com- 


plete when the pin is flush in rivet head. 


There is no bucking, trimming or grinding. 


STRONG AND PERMANENT — they’re tough — they 


won’t work loose even under severe vibration. 


WRITE FOR COMPLETE DATA to SOUTHCO Div., 


South Chester Corporation, 1409 Finance 
Bldg., Philadelphia 2, Pa. 





DRIVE RIVETS 


... are driven like nails 


PAT. PENDING 
RIVET & MFG. 


PRINCIPAL 


OFFICES IN Caring Ss 
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charge of commercial products for the 
commercial equipment division, General 
Electric Co., Syracuse, N. Y., is now as- 
sistant manager of engineering for the 
division. L. H. Junken, who was design- 
ing engineer for product design and man- 
ufacturing liaison on commercial prod- 
ucts, is now division engineer of engi- 
neering services. Louis C. Kunz, formerly 
section engineer on cathode ray tubes, 
Syracuse, is now: product manager for 
cathode ray tubes, tube division, Schenec- 


tady, N. Y. 


Charles E. Scholl, of Cornish Wire Co.. 
New York City, has been named com- 
pany representative for all New Eng- 
land except Connecticut. Mr. Scholl was 
formerly general sales manager, Bright 
Light Reflector Co., Bridgeport, Conn. 





COMPANY BRIEFS 


AS Ae RON 2 Re SES ARP CNRS 


Lamicoid Fabricators, Inc., 4545 W. 
Cortland St., Chicago, has been renamed 
Cortland Industries, Inc. 


Superior American Fire Alarm and 
Signal Co. has moved from Plainville, 
Conn., to 85 Tremont St., Meriden, Conn. 


Philco Corp., Philadelphia, has formed 
a separate government and_ industrial 
operating division to handle increased 
output of government and _ industrial 
products. Joseph H. Gillies has been 
named vice-president-operations. 


South Florida Test Service, Miami, 
Fla., is available for light transmission 
and haze determinations on plastic ma- 
terials following exposure in Southern 
Florida, in accordance with LP-406a, 
method 3021; MIL-P-6887; ASTM D- 
1003-49T and other specifications. Plas: 
tics, textiles, paints, rubber are exposed 
to sunlight, weathering, tide-water, total 
immersion and special tests. 


Maihof Engineering Products has mov- 
ed from 3843 E. Tremont Ave., New 
York, to 91 Avenel St., Avenel, N. J. 

The Lewyt Corp., Brooklyn, N. Y. is 
going to build a %-million sq ft plant in 
North Hempstead, L. I., N. Y., for elec- 
tronic and electromechanical devices for 
the armed forces. 


General American Transportation 
Corp., Chicago, has completed a plastics 
molding plant at Parrish Ave., E. Chi- 
cago, Ind. The plant will specialize in 
injection molding, with presses ranging 
from 48 to 300 oz. 


Andersen Laboratories, Inc., W. Hart- 
ford, Conn., has recently been organized 
to manufacture ultrasonic delay _ lines 
and generators. Curtis H. Alvord is pres- 
ident and treasurer. 


BullDog Electric Products Co., De- 
troit, has opened a branch factory in 
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FOR 
PRECISION IN BRASS — 


Be bearings are necessarily made to close tolerances which apply 
not only to the balls and races but also to the retainers which must 
have exact dimensions and shapes. This matter of retainer quality has 
been given careful study by the Stephens-Adamson Mfg. Co., Aurora, 
Illinois, maker of the well-knowh SealMaster Industrial ball bearing 
units. The company collaborated closely with the Revere Technical 
Advisory Service in working out the specifications and forming pro- 
cedures for its brass retaining rings. As a part of this joint activity, 
Revere made a full survey of Stephens-Adamson requirements, with the 
object of standardizing and simplifying specifications for the benefit 
of both the engineering and the purchasing departments. The success 
of this work is indicated by this statement from the Superintendent of 
Seal Master bearing production: ‘‘First and foremost, I am pleased with 
the uniformity of gauge and temper of the Revere brass we have been 
receiving. This uniformity makes it possible to produce ball retainers 
of very close tolerance, with a minimum of rejections and at com- 
paratively low unit cost. Furthermore, I have appreciated the depend- 
able deliv ery service and the cooperation of the Revere organization. 
In these times of scarcities, when it is more than ever necessary to 


reduce waste and save metal, you may wish to take advantage of 


Revere’s skill and know-how in non-ferrous metals. Just get in touch 
with the nearest Revere Sales Office. 





ABOVE, the largest retainer made for a SealMaster industrial 
ball bearing unit, contrasted with the smallest block and retainer. 


BELOW, three of the steps in retainer production: blanked, formed 
and punched, and assembled part ready to receive the balls. 





COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenye, New York 17, N. Y. 
dé e * 


Mills: Baltimore, Md.; Chicago and Clinton, I/l.; Detroit, Mich.; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere. 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 











@ Variable Speed Pulleys 
@ Adjustable Motor Bases 
Get m tts 
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of Roto-Cone’s 
Superiority . .. 


V to V DRIVE 
sizes Va to 15 h.p- 


UP TO 4tol 
Speed-Change eh 


Straight Line 
Base PY a 





i , t ver- 
Here is Industry s most Vv’ 
satile speed control drive. 





poerees, equal ve 
opposite lateral movem 

oF both discs, therefore V- 
= belt always travels on a 
fixed center line. Result is 
==} _—s maximum, vibrationless 
transmission of power an 

full belt life. No expensive 
angular base mounting re- 


quired. 



































—— write for details and the 
assistance of our speed con- 
trol engineers. 










GERBING MFG. CORP. 


DEPT. C. NORTHBROOK, ILL. 
(Suburb of Chicago) 
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Here’s the “Why” 





Urbana, Ohio, to manufacture BUStribu- 
tion duct plugs. 


Minnesota Mining & Manufacturing 
Co., St. Paul, Minn., has begun a $6.- 
500,000 plant expansion program with 
facilities at Atlanta, Ga.; Bristol, Pa: 
Buffalo, N. Y.; Cleveland; Lemont, IIL: 
Wayne, Mich.; Boston; and Hastings, 
Hutchinson and St. Paul, Minn. 


The Polymer Corp., Reading, Pa.. has 
turned over the sale of its nylon, Teflon, 
and Kel-F rod, strip, tubing, and all 
fabricated products to The Polymer Cor- 
poration of Pennsylvania, under the 
brand name “Polypenco.” The Polymer 
Corp. will be restricted to production, 
research and development. 


Perry Saftler and staff, 53 Park Place. 
New York City, phone—Rector 2-5334, 
will act as Eastern sales representative 
for the line of motors and recording as- 
semblies made by The General Indus- 
tries Co., Elyria, Ohio. 


Canadian Admiral Corp., Port Credit. 
Ontario, has opened its new 55,000 sq-ft 
radio and TV plant. 


McCormick Selph Associates, designers 
and manufacturers of glass-to-metal seals 
for guided-missile and other specialized 
applications, has moved from Belmont, 
Calif., to Palo Alto. 


Westinghouse Electric Corp., Pitts- 
burgh, is going to erect an electronic 
tube manufacturing plant on a 70-acre 


site in Bath, N. Y. 


The Electric Storage Battery Co., 
Philadelphia, is going to construct a 40,- 
000 sq-ft building for its engineering de- 
partment. The new building will feature 
a museum of Exide products. 


Servomechanisms, Inc., formerly at 
Old Country and Glen Cove Rds., Mine- 
ola, L. I., N. Y., is now located at Post 
and Stewart Aves., Westbury, L. I. 


Westinghouse Electric Corp., Pitts- 
burgh, has created a new Air-Arm divi- 
sion and is planning to build a 400,000- 
sq-ft plant in Baltimore, Md., to build 
equipment to advance aerial warfare. 


Rex Rheostat Corp., Baldwin, L. L, 
N. Y., has sold its equipment for manu- 
facturing vitreous-enameled, round pow- 
er rheostats for 50 to 500 watt ratings 
to P. R. Mallory & Co., Inc., Indian- 
apolis, Ind. Mallory has acquired exclu- 
sive patent and manufacturing rights for 
these rheostats. 


Cannon Electric Co. has opened a new 
plant at 191 Kimberly St., E. Haven, 
Conn. E. C. Quackenbush, electrical en- 





Bibliography on 
Machinery Wiring 


In a continuing editorial program, re- 
cent issues of ELECTRICAL MANU- 
FACTURING have included the follow- 
ing articles on wiring standards, wiring 
design, components and examples of 
good wiring practice. 


Oiltight Wiring Systems are Possible, in 
this issue, starting on page 92. A re- 
view of the problems involved in im- 
provising with building construction 
materials in meeting current standards 
for machinery wiring. 


Wiring of Panels for Motor Controls, 
February 1951, page 98. Major con- 
siderations in designing wiring for 
both power and control circuits; ter- 
minal methods and enclosure stand- 
ards. 


How to Lay Out Panels for Motor Con- 
trols, January 1951, page 78. Panel 
types, standardization of components, 


electrical clearances, enclosure tem- 
yerature, and panel materials plus 
fain procedures for designing the 


physical layout. 


Machine Tool Electrical Standards, No- 
vember 1950, page 85. Complete text 
of revised NMTBA Standards com- 
bined with J.I.C. Standards plus ex- 
planatory comments by members of 
the Electrical Standards Committee. 


Solderless Connectors Improve Quality, 
September 1950, page 118. How cost 
reduction and better performance re- 
sulted in replacing brazed connections. 


How to Select Terminal Tooling, August 
1950, page 100. Methods of installing 
terminals that influence design of wir- 
ing and type of terminal to use in ob- 
taining lowest assembled cost. 


Switchgear Designed for Production, July 
1950, page 124. Unit assembly meth- 
ods that reduced wiring costs. 


Solderless-Type Wire Terminals, May 
1949, page 104. Discussion of the 12 
basic considerations that determine 
which type of terminal to select for 
lowest assembled cost. 


Flexible Cords for Portable Appliances, 
May 1948, page 78. Types of construc- 
tion recognized by Underwriters’ Lab 
and service conditions for which each 
type is acceptable. 


The first article listed above will be 
available as an editorial reprint about 
June 15. The second and third on the 
list are combined in one_ reprint for 
which a supply is still available as this 
issue goes to vress. To secure one copy 
without charge check No. 121 on the re- 
turn card in the Reader Inquiry Facility 
on page 187 in this issue. 
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To buyers of consumer products, the beauty, color and 
cleanliness of glass has an immediate and strong 
appeal; to buyers of industrial products, the ability 
of glass to withstand destructive conditions such as 
heat, corrosion, wear, sunlight, weathering and pres- 
sure means economy and better service from the 
product in which glass is used. 

Whether you use glass to make your products more 
attractive or more serviceable, or both—KOPP glass 
will provide the qualities that guarantee greatest satis- 
faction. Kopp has the research facilities, the engineer- 
ing ability and the manufacturing skill to produce for 
you, glass parts that will enhance your products. 
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KOPP GLASS, Inc. 


Kopp lenses for beam control are pre- 
cision-made to meet rigid specifications. SWISSVALE - PA. 
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If you have a fabricating or processing 


problem involving paper . . . if you re- 






quire definite technical characteristics 






and, above all, dependable uniformity, 






it may be worthwhile for you and 






MOSINEE technicians to get together. 






MOSINEE is not interested so much in 


terms of volume production as in our 






ability to render helpful service to man- 





ufacturers in the field of electronics 






and in the electrical goods industry. Our 


“paperologists” are at your service for 





consultation. 





| a MOSINEE PAPER MILLS COMPANY + MOSINEE, WIS. 
. Essential Paper Manufacturers 


+ 
Bibticecsciitas Hoa 


CALENDAR OF MEETINGS 


June 4-6—35th Annual Meeting, 
American Gear Manufacturers As- 
sociation, The Homestead, Hot 
Springs, Va. 







June’ 11-14—-Semi-Annual Meet- 
ing, American Society of Mechan- 
ical Engineers, Royal York Hotel, 
Toronto, Ontario, Canada. 


June 18-22—54th Annual Meeting, 
American Society for Testing Ma- 
terials, Chalfonte-Haddon Hall, At- 
lantic City, N. J. 


June 25-29— Summer General 
Meeting, American Institute — of 
Electrical Engineers, Royal York 
Hotel, Toronto, Ontario, Canada. 





June 28-30—Annual Meeting, Insti- 
tute of Navigation, New Yorker 
Hotel, New York. 











July 2-4—Semi-Annual Meeting, 
The American Society of Heating 
& Ventilating Engineers, Portland, 
Ore. 


July 30-Aug. 2—Buffalo Conven- 
tion, American Electroplaters’ So- 
ciety, Statler Hotel, Buffalo, N. Y. 


Aug. 22-24—7th Annual Pacific 
Electronic Exhibit, Western Con- 
vention of Institute of Radio En- 
gineers, Civic Auditorium, San 
Francisco. 






Aug. 27-30 — National Technical 
Conference, Illuminating Engineer- 
ing Society, Hotel Shoreham, 
Washington, D. C. 






gineer, heads the engineering department 
of the newly created division. 


Aerocoil, Inc., 507-26th St., Union 
City, N. J., a newly formed company, 
manufactures coils, coil assemblies and 
specialized electronic equipment. Peter 
Bedoian is general manager. 


Spring Packing Corp., Chicago, has 
made the following appointments to its 
newly created industrial division: Lee C. 
Van Hooser, regional manager, Los An- 
geles; W. Huntley McPhee, assistant 
vice president, Carl A. Schroeder, re- 
gional manager, New York and John B. 
Welch, assistant vice president. 


Astron Corp., E. Newark, N. J., mani- 
facturers of varied line of capacitors and 
noise-suppressors, has appointed Charles 
W. Pointon as sole representative m 
Canada, The Pointon Company, at 1926 
Gerrard St., Toronto, will be responsible 
for distribution to both manufacturers 
and jobbers. 


Thermador Electrical Manufacturing 
Co., Los Angeles, will henceforth be 
known as the Norris-Thermador Corp., 
in joint title with its parent organization, 
the Norris Stamping and Manufacturing 
Co. Thermador’s products include elec- 
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LARE RELAY... 
the Type Ro combines extremely 


small size with unusual sensitivity and long life 














! 
, 
CLARE|Type “'R’”’ RELAY 


DIMENSIONAL 
DRAWING OF 
CLARE Type “R"” RELAY 


Approximately Actual Size il 





SPECIFICATIONS cae ities ; 
@ This new CLARE Type “R” d-c Relay embodies many features of the famous 
SIZE | CLARE Type “K” Relay, which was the first to combine the advantages of a tele- 
> -Ly slay with the small size, light weight and resistance to vibrati 
i eaten ” phone-type relay with the small size, light weigl sis ion 
Length: aoe 1a | required to meet the rigid demands of aircraft service. 
idth: 
| In appearance, the Type ‘‘R” resembles the Type “K’’, but, through hardly notice- 
WEIGHT able structural differences, CLARE has given the new Type “R” even greater 
Approximately 2 ounces sensitivity and operating range. Both relays use the same contact springs, but the 
Type “R” coil is longer and of larger diameter, to provide greater winding space 
COIL Life expectancy of the new relay has been not only increased but multiplied 
: Single or double-wound The CLARE Type ‘‘R” Relay retains in an improved form the reed armature sus- 
pension which discerning engineers have come to recognize as one of the subtler 
OPERATING VOLTAGE reasons for the superior performance of CLARE Type ‘“K” Relays over other relays 
Up to 230 volts d-c of comparable size and somewhat similar appearance. 
The Type ‘‘R” is available as either an open or hermetically sealed relay. Clare sales 
ARMATURE engineers are located in principal cities to give you firsthand information on this 
| 
| 


new relay and to cooperate with you on any complex relay problem Call them or 
write to C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago 30, Illinois In 


Canada: Canadian Line Materials Ltd., Toronto 13. Cable Address: CLARELAY. 


Single or double arm 


CONTACT ASSEMBLY 
Form A to C. Maximum of 10 


springs in each pileup. | Write for CLARE Bulletin No. 115 
MOUNTING | 


Two #4-40 tapped holes in end of 
| heelpiece 


First in the Industrial Field 
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SERRATED 
METAL 


CORE —ExTRUDED 


PLASTICS 
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The composite metal-plastics fasteners 


that serve as Insulators, 


Separators, or Feed-Throughs 


FISCO Insulatirig Screws are a composite of 
plastics-bonded-to-metal. They are non-conduc- 
tive—thus eliminate need for auxiliary insulat- 
ing devices such as washers, bushings or sleev- 
ing. Used as stand-offs, they take place of costly 
insulating panels. 

Serrated metal core provides good mechani- 
cal strength and a safe-driving head. Plastics 
exterior provides high dielectric strength. Will 
sustain high voltages. Threaded body is preci- 
sion machined and is practically vibration proof. 

Available in various plastics-metals combi- 
nations, colors and sizes from #8 up, standard 
or special heads. Also available with extended 
metal ends, threaded ends, cone contact point, 
threaded core, hollow core, stand-off or any 
combination with any desired dimension. 

If you could hold a sample in your hand 
you'd recognize its use instantly! 


Write for Samples and Test Data. 


PATENTED IN U. S., CANADA, GT. BRIT., OTHER PATS. PENDING 


FORMAN INSULATING SCREW CORPORATION 
401 BROADWAY, NEW YORK 13, N. Y. 


Here at Comar, a 
competent staff of 
engineers, plus vast, 
new production 
facilities insure more 
rapid deliveries of a 
wide variety of elec- 
trical components. 
Write today. Your in- 
quiry will receive 
prompt attention. 


ELECTRIC COMPANY 
3349 ADDISON ST., CHICAGO 18, ILLINOIS 





tric ranges, small transformers and frac- 
tional horsepower motors. 


Air Development Center at Wright Field 


The laboratories and facilities of the 
Air Materiel Command at Wright Field, 
Wright-Patterson Air Force Base, Day- 
ton, Ohio, have been transferred to the 
Air Research and Development Command 
and are now known as the Air Develop- 
ment Center. These facilities at Dayton 
will be a companion organization to the 
Arnold Air Development Center near 
Tullahoma, Tenn. now in process of con- 
struction. Additional wind tunnels and 
other experimental equipment are being 
erected there. 

Establishment of the Air Research and 
Development Command was announced 
early this year as part of a plan for ex- 
pansion of Air Force research and de- 
velopment activities. Temporarily head- 
quartered on Wright-Patterson Air Force 
Base, it will move to a new and as yet 
unselected location later this year. It is 
commanded by Maj. Gen. David M. 
Schlatter. The mission of the Air Devel- 
opment Center is to provide a transition 
agency for the separation of research and 
development functions at Wright-Patter- 
son AFB from AMC and their subse- 
quent absorption by the Air Research 
and Development Command. 

Approximately 9000 persons are cur- 
rently employed in the various research 
and development activities at Wright 
Field. Long range plans call for a sub- 
stantial increase in this number. The Air 
Development Center will have six major 
divisions: All Weather Flying, Weapons 
Systems, Weapons Components, Aero- 
nautics, Research and Flight Test Divi- 
sions. Within the scope of the Weapons 
Systems Division will be aircraft, guided 
missiles, analysis, and special weapons. 
The Weapons Components Division will 
direct the aircraft radiation, communi- 
cations and navigation, components and 
systems laboratories and the equipment, 
armament and photographic laboratories. 
The aircraft power plant and propeller 
laboratories will be under the jurisdiction 
of the Aeronautics Division. Under the 
jurisdiction of the Research Division will 
be the Office of Air Research, and aero- 
medical and materials laboratories. Flight 
test, experimental fabrication, climatic 
projects. and all flight test work will be 
under the scope of the Flight Test Ser- 
vices Division. The AllWeather Flying 
Division will continue to develop tech- 
niques and equipment enabling flight un- 
der all weather conditions. 


See a NEE BR A AOE LONE ROL LSE TOE 


STANDARDS 
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ELECTRIC FANS — Revised edition 
of NEMA Standards for Electric Fans, 
Publication No. FM1-1951, considerably 
revises and expands information contain- 
ed in the previous standard on this sub- 
ject. Standards for rating, manufacturing 
and performance are contained in the 
revised edition and terms used through- 
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Proved 


Performers 


PU aC TC ats: 
MOTORS 


Increased value for your product and 
customer good will are plus values 
that follow naturally when you specify 
Packard fractional horsepower motors. 
Packard’s outstanding performance rec- 
ord is known and respected everywhere. 
Thirty-five years’ experience, concen- 
trating on the manufacture of frac- 
tional horsepower motors alone, has 
built an exceptional reputation for 
Packard. And today—with newly 
expanded facilities for both engineer- 
ing and manufacturing—Packard con- 
tinues to concentrate on this one 
important field. 


All the skill and know-how that 
Packard has accumulated, all the 
facilities at our command, and all the 
prestige Packard Electric Motors can 
lend to your product are yours when 
you specify Packard. Packard frac- 
tional horsepower motors are proved 
performers, approved in advance by 
your customers. 


y+. wf 
WA APE 


ADE MARK 


Packard Electric Division, General Motors Corporation 
Warren, Ohio 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-FIVE YEARS 
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Quarter-turn rugged Acme thread 
for quick, easy disconnect. 





Removable insert barrel 
for bench wiring. 


Pin and socket contacts are 
precision-machined from solid bar stock, 
electroplated with silver or gold. 





Split shell makes wiring and 
inspection jobs easier. 







Recognition of Cannon's 36 years of sound 
engineering and fine, uncompromising con- 
struction has built the demand for Cannon 
Plugs. Here we take an inside look at the 
lightweight Type “K” 90° connector, fore- 
runner of the Army-Navy Series. More fea- 
tures of the “K” were incorporated into the 
“AN” design than any other connector. 
Constantly improved over the years, Type 
“K” is now used for numerous applications 
such as aircraft, radio, television, sound, 
phone recorders, motion pictures, geophysi- 





CANNON 
ELECTRIC 


Since 1915 

Cannon Electric Company 
Los Angeles 31 

California 


Factories in Los Angeles, Toronto, New 
Haven. Representatives in principal 
cities. Address inquiries to Cannon 
Electric Company, partment F118 


P. O. Box 75, Lincoln Heights Station, 
Los Angeles 31, California 





_~demand 








Here’s why those in the know 










CANNON 
PLUGS 





















-—— Full-floating socket 
contacts relieve 
strain on contacts, 
provide smoother 
operation. 

























cal research and widely used throughout the 
electro-mechanical and electronic instrument 
fields. 

The design and construction details in the 
Cannon “K” Series are typical of the care 
Cannon takes in producing more than 18,000 
precision, multi-contact connectors to serve 
the exacting needs of industry. 

We will gladly send you engineering bul- 
letins describing each of the many basic 
types of Cannon Plugs if you will briefly 
describe your applications. 


Diagram at left shows how the four positions of 
cable entry on the large 90° ‘'K’’ endbell make 
the wiring job easier. Smaller Type ‘“K’’ con- 
nectors have three positions. 





ips “K”’ and “RK” connectors are avail- 

able in 7 shell types having 8 diameters. 
Inserts have more than 190 contact ar- 
rangements. Some of these have Coax, 

Twinax or Thermocouple contacts as stand- 
ard. Integral cable clamps available in all 
K"’ plug types. 










out the book are defined. Section deal- 
ing with the testing of fans includes in- 
formation on tests and calculations for 
air delivery ratings of both free-air fans 
and ventilating fans. The standards also 
cover noise level, temperature rise and 
production tests. Book is provided with 
an automatic revision service so. that 
purchasers can keep their copies up to 
date until such time as the standard is 
completely revised and reprinted. Copies 
are available from the National Electrical 
Manufacturers Association, 155 E. 44th 
St., New York 17, N. Y. for $3.00 per 


copy. 





FINE-PITCH GEARS — ASA Standard 
for Inspection of Fine-Pitch Gears, 
B6.11-1951, covers general gears, spur 
and helical gears, worms and worm gears, 
bevel gears, backlash in gears, compara- 
tor layouts, gear blanks for fine-pitch 
gears, pin measurements, fine-pitch mas- 
ter gears, and surface roughness of gears. 
Fine-pitch gears are defined as gears of 
20-diametral pitch and finer. New stand- 
ard combines two AGMA standards de- 
veloped during wartime. Completely new 
section contains requirements for surface 
roughness; definitions; specification of 
roughness and width and 
height; measurements or evaluation of 
roughness; surface symbols; symbols in- 
dicating direction of lay and gear tooih 
zone. Copies may be obtained from 
American Standards Association, 70 E. 
45th St., New York 17, or the American 
Society of Mechanical Engineers, 29 W. 
39th St., New York. 


waviness 


BREAKERS, TRANSFORMERS—Three 
standards published by NEMA _ cover 
metering current transformers, distribu- 
tion transformers and circuit breakers. 
NEMA Standards for Large Air Circuit 
Breakers, publication SG3-1951, gives 
information on testing, rating, manufac- 
turing, application and performance vf 
low-voltage (750-volt or less) breakers 
having interrupting ratings of 10,000 
amp and above. Price per copy is $3.25. 
Standards for Metering Current Trans- 
formers for Primary Circuits, NEMA 
publication 106-1951, gives information 
on type, current rating, temperature rise, 
terminals, dimensions, etc. Price is $0.10. 
Recommended Standards for Distribution 
Transformers, Conventional Subway 
Type, NEMA publication 113-1951, con- 
tains design standards for mechanical 
and electrical features of distribution 
transformers with high voltages of 2400 
to 15,000 volts, low voltages of 600 
volts or less, rated 167 kva and smaller. 
Price is $0.60. NEMA, 155 E. 44th St., 
New York 17. 


REVISED ELECTRICAL CODE—An 
analysis of the 1951 Revision of the Na- 
tional Electrical Code has been published 
by NEMA. The analysis, by Arthur L. 
Abbott, is intended as a reference to the 
changes made in the code. The revision 
itself has been published by its sponsor, 
the National Fire Protection Association; 
has been approved as an American 
Standard by ASA; and will be published 
shortly in conventional form by the Na- 
tional Board of Fire Underwriters. The 
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Raising the Roof at 


Things have been humming at Aico. 
Every user of molded plastics has an 
interest in what has been going on in 
our big modern plant. 

Raise the roof . . . take a look 
inside. You'll see a vast improvement 
program as it nears completion, to 
make Aico one of the most versatile, 
finest equipped of all plastic molders. 

.. the 
latest preheating and finishing equip- 
ment... rearrangement of production 
facilities . . . all contribute to produc- 
ing better plastic parts through greatly 
improved scientific -control of mate- 
rials and sharply increased production 
efficiency. 


AMERICAN 


Now, even more than _ before, 
Aico makes it possible to simplify 
vour buying of plastic parts by placing 
all your orders under one roof. With 
complete compression, injection, cold 
molding and low pressure molding de- 
partments, Aico is one of the limited 
few plastic parts suppliers in a posi- 
tion to make an unbiased recom- 
mendation on the most practical and 
economical method of molding. 


Our engineering people are here 
for the purpose of advising you on 
the proper use of molded plastics. The 
use of this service involves no obliga- 
tion. Just drop us a line if you think 
we can be of assistance to you. 


INSULATOR CORPORATION 


NEW FREEDOM, PENNSYLVANIA 





Me 


Aico’s Complete Plastic 


Fe ing Service Includes. 
a COUNSEL on 
'Ng methods and materj “pa 
MOLD BUILDIN = 
"esponsibility, 
INJECTION M 
OLDi i 
of Production Sees ss — 
az cost, 
ae oe MOLDING of lar 
“ Cavy cross Sections ” 
LD MOLDING of 
Wiring high heat 
LOW-PRESsurE M 
ately new deve 
SVitable fo, short ¢ 
weight Pieces, 


G to avoid division of 


electrical Parts re. 
esistance, 

OLDING . ++ @ rel. 
lopment especially 
Uns of large, light. 





UNION 


Laminated Metals ._< 












LAMINATED TUBES 


Union Plate is fully qualified ...and ready ... to meet 
the most exacting demands. Equipment, man power, 
engineering skills and more than 30 years experience 
ensure precision production for military or civilian 
requirements. 


LAMINATED 
CONTACT MATERIAL 
AND WIRES 


We specialize in micrometrically exact laminations 
of precious and base metals in strips, tubes, rings and 
seamless wires. As basic materials . . . finished to 
your specifications as contacts . . . or in complete as- 
semblies. Send us your specifications and we shall 
be glad to quote. 


UNION Plate AND Wire Co. 


63 Union Street, Attleboro, Mass. | 
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analysis is available from NEMA, 155 E, 
44th St., New York 17, for $0.25 a copy, 


ELECTRONIC IRON CORES—AIll iron- 
powder cores commonly used in radio 
and television industry are listed in new 
standard released by Metal Powder As- 
sociation. Prepared by the Electronic 
Core Subcommittee, the standard, which 
is designated as 11-51T, defines common 
terms associated with the cores, lists in 
detail preferred dimensions for plain iron 
cores, insert iron cores, threaded iron 
cores, tuning cores and sleeve iron cores, 
and gives data on concentricity, screw- 
driver slot dimensions, hexagonal hole 
sizes, threaded spring type and spaded 
insert sizes. Copies may be obtained from 
Metal Powder Association, 420 Lexing- 
ton Ave., New York 17, at $0.25 a copy. 





BOOK REVIEWS 





An Introduction to Experimental Stress 
Analysis— by George Hamor Lee. 
John Wiley & Sons, Inc., 440 4th Ave., 
New York 16. 319 pp. $5.50. 


Concise overall view of experimental 
stress analysis is: presented which covers 
theory, techniques and instruments. Book 
is arranged so the reader is adequately 
prepared in theory before he is intro- 
duced to the various analysis methods. 
Having covered the theory of elasticity 
in the first chapter, the author then con- 
siders determination of stresses from 
strain measurements. Equations are de- 
veloped for the rectangular strain rosettes 
and graphical methods are offered for 
the solution of these equations. Various 
mechanical and electrical strain gages 
are covered; one entire chapter is de- 
voted to the resistance wire type. 


Fundamentals of A-C Circuit Interrup- 
tion—by Dr. Erwin Salzer. Published 
by Allis-Chalmers Manufacturing Co., 
Milwaukee 1, Wis. 56 pp. $0.40. 


In substance this booklet is a reprint 
of a series of articles published by the 
“Allis-Chalmers Electrical Review.” Dr. 
Salzer, the author of the series, concisely 
presents the various phenomena con- 
nected with circuit closing and opening 
operations. The subject matter is divided 
into three main parts to which a pictorial 
appendix has been added. First considera- 
tion is given to the physics of circuit in- 
terruption, followed by a discussion of 
the relationships between circuit and in- 
terrupting device, and the last section 
deals with the various design principles 
that were evolved in the course of the 
design history of circuit interrupting de- 
vices. 


RCA Phototubes, Cathode-Ray Tubes, 
and Special Tubes, Form CRPS-102A. 
—Published by Commercial Engineer- 
ing, Ratio Corporation of America, 
Harrison, N. J. 20 pp. $0.15. 


Completely revised and enlarged edi- 
tion of this booklet provides detailed 
technical data on more than 150 electron 
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SPECIAL TRANSFORMERS 


We are now working at the highest capacity in our history. We in- 
tend to do our best to protect the interests of our many customers 
—not just of a chosen few, but of all those who are regular buyers of 
Nothelfer Transformers. We ask your patience and understanding 
under present abnormal conditions. 


These pictures show 
only a few of the 
variety and sizes of 
transformers that we 
make. 


We manufacture sizes 
from 0.01 to 300 
KVA, 1, 2 and 3 
phases, 25 to 400 
cycles. 


Src 
Manufacturers of Electrical Transformers— NEMA) 
; UY 
Testing Equipment 
MEMBER MEMBER 
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WINDING LABORATORIES 


11 ALBEMARLE AVE. TRENTON, NEW JERSEY 
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WROT WASHERS 











WASHERS 
...Competitively Priced 


Large volume production, the most advanced 
methods and facilities, plus more than 60 years 
of continuous experience in the manufacture of 
Washers, are factors that enable us to offer you 
top quality washers and stampings at competitive 
costs. Over 22,000 sets of dies for making 
Washers of every type (Standard and Special), 
from every type of material, for every purpose, 
in any finish. STAMPINGS of all descriptions; 
Blanking, Forming, Drawing. Submit your blue- 
prints and quantity requirements for estimates. 






QUALITY MINIATURES— 

the space-saving solution 

to size reduction problems — save 

he Web ML) 1a) ay Sle ee Sl) 

properties eliminate capacitor service problems 

excellent RF characteristics — the “last word” in ultra- 
compact, miniature capacitor design—available in standard, 
JAN and special case styles. 


PUSE 10). Miami tei te tle) 
filters with “METALITE’ — 
Pee Lila oe Zl 1 
ie tai te tala 
suppression problems 


4 ELT ANT TNT 


255 Grant Avenue East Newark. New Jersey 
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tubes including — single-unit, twin-unit 
and multiplier tubes; cathode-ray tubes: 
TV camera tubes; TV monoscopes; low- 
microphonic tubes; uhf tubes and other 
types for special applications. Technical 
information, which is arranged in tabu- 
lar form for ease of use, includes descrip- 
tions, ratings, operating conditions, 
dimensions, base and envelope connec- 
tion diagrams and applications. Also 
data on spectural sensitivity for photo- 
tubes and characteristics of cathode-ray 
fluorescent screens. 


Alternating-Current Electrical Systems 
for Aircraft—prepared by Westing- 
house Engineers. Published by West- 
inghouse Electric Corp., Aircraft 
Dept., Lima, Ohio. 40 pp. $1.50. 


Pointing out the potential displace- 
ment of direct-current systems by alter- 
nating-current systems in large aircraft, 
the book provides latest design require- 
ments, maintenance hints and uses. of 
these a-c systems. As an expanded 
second edition it includes: a new. trans- 
former chapter; data on a-c fuses and 
power cable; an up-to-date chapter on 
circuit breakers and relays; and a chap- 
ter covering importance of variable-fre- 
quency systems for radio, radar, window 
heating, surface ‘de-icing, lighting and 
galley loads. Special application prob- 
lems inherent in high-altitude operations 
are stressed and a general discussion of 
aircraft a-c generators and motors, driv- 
ing mechanisms and _ distribution  sys- 
tems is provided. 


Effects of Terminal Voltage, Load Cur- 
rent and Minimum Rotor Speed on 
the Weight of D-C Aircraft Genera- 
tors, PB 101657—Prepared by Naval 
Research Laboratory. Published — by 
Office of Technical Services, U. S. 
Department of Commerce. 76 pp. $2. 
(Check or money order payable to the 
Treasurer of the United States.) 


Report summarizes an_ investigation 
of the relationships between total gen- 
erator weight and power output at min- 
imum rotor speed. For this purpose, em- 
pirical equations are developed for out- 
put voltages from 30 to 120 volts; load 
currents from 100 to 400 amps and min- 
imum rotor speeds of 3000 to 8000 rpm. 
Report also suggests that the same 
method can be used to derive equations 
based on different assumptions. Among 
the conclusions reached by the study 
are that, for low ratings of power output 
per minimum speed, the 30-volt genera- 
tors will weigh less than the 120-volt 
units. The opposite is felt to be true for 
high ratings of power output per min- 
imum speed. 


U. S. Industrial Design 1951—Society of 
Industrial Designers. Published by Stu- 
dio Publications, Inc., 432 4th Ave., 
New York 16. 184 pp. $10. 


Outstanding industrial design achieve- 
ments made by the members of the 
Society of Industrial Designers in the 
past year are described and illustrated 
in this second issue of the Society's an- 
nual publication. Several hundred ex- 
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SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 







Series motor suitable for 
many intermittent duty 
applications where space 
and weight are impor- 
tant considerations. 














Completely enclosed motor 
with ball bearings insures 
operating continuity in pump 
and similar applications. 













Compactly designed, 
capacitator-type \ 
induction motor for 
wire recorders, elec- 
tronic tube cooling, 
and similar services. 






















Heavy-duty turbine 
driven by a high- 
speed universal motor 
for commercial va- 
cuum cleaner service. 






e Successful operation in many thousand motor-driven 
products and devices—over a period of 36 years — has 
proved the thorough reliability of Lamb Electric Motors. 


Planetary inbuilt speed 
reducer permits a straight- 
line drive, symmetrical 
construction; insures 
good performance. 


The long life and dependable day-in and day-out service 
for which Lamb Electric Motors are known, results largely 
from the fact that they are designed to provide the exact 
electrical and mechanical requirements for each product 
they drive. 


This special engineering assures the motor qualities essential 


Series universal motor 


i i with inbuilt gear 
for top product performance and usually results in savings coduslion andi 
in space, weight and cost factor. shaft at right angles 


to armature shaft. 


THE LAMB ELECTRIC COMPANY ¢@ KENT, OHIO or 
| 
@ erne GOING INTO AMERICA’S Finest PRODUCTS Ce 


FRACTIONAL HORSEPOWER MOTORS 
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DO YOU BUY 
FASTENERS 


COST PLUS"? 


The cost of ordinary fasteners is 
their price, plus the cost of rejects 
and time lost in fumbling with de- 
fective fasteners. 

Good fasteners—uniform di- 
mensionally and right for the job 
—play an important part in high- 
speed , low-cost production. Good 
fasteners can cost their price 
MINUS the ‘‘discount’”’ you earn 
through greater production ef- 
ficiencies. 


Scovill makes good fasteners 


Seovill fasteners are made on special 
order only; no “bin” stock is carried. 
They are “custom-made” for each job. 







Recessed Head Screws + Sems 
Tapping Screws + Standard 
Machine Screws + Special Cold 
Headed Parts 


Scovill Manufacturing Co., Waterville 14, Conn. 


- Montclair, N.J. « 
Los Angeles « 


Detroit « 
Cleveland « 


Wheaton, Ill. 
San Francisco 
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amples, selected and presented by the 
designers themselves, cover a wide range. 
For convenience, the book is divided 
into seven sections: household equip- 
ment, equipment for personal use and 
recreation, commercial and professional 
equipment, industrial apparatus and ma- 
chinery, packages and general identifi- 
cation programs, and commercial inte- 
riors and exteriors. Electrically operated 
products, many of which have appeared 
in ELECTRICAL MANUFACTURING, predom- 
inate the examples shown in the first 
five sections. 


Casting and Forming Processes In Man- 
ufacturing—by James S. Campbell, Jr. 
McGraw-Hill Book Co., Inc., 330 W. 
42nd St., New York 18. 536 pp. 


Covering casting processes, plastics- 
molding and forming, powder metallurgy, 
rolling, forging, sheet-metal working and 
punch-press operations, this textbook is 
useful to engineers engaged in machine 
design. Special emphasis has been placed 
on design and production viewpoints. 
The book discusses patternmaking, mold- 
ing materials and equipment and molding 
techniques before getting into the spe- 
cific Included are chapters 
on foundry organization and moderniza- 
tion. 


processes. 


Indium—compiled by Maria T. Ludwick. 
Published by The Indium Corporation 
of America, 60 E. 42nd St., New York. 
276 pp. $7.50. 


Over ten years have been spent in 
the compilation of information con- 
tained in this book on the metal, idium. 
Not only does the book contain an ex- 
tensive annotated bibliography of articles 
and reports on the subject, but also 
gives a brief history of the development 
from a laboratory curiosity to a com- 
mercial metal together with useful tech- 
nical information concerning some of 
the applications. Included are: methods 
of recovery, metallurgical characteristics, 
chemical compounds, preparation, ana- 
lytical methods, alloys, phase diagrams, 
tables of physical constants, photomi- 
crographs and charts. 


Alternating Current Circuits—by Russell 
M. Kerchner and George F. Corcoran. 
John Wiley & Sons, Inc., 440 4th 
Ave., New York 16. 598 pp. $5.50. 


Revised third edition of this textbook 
covers theory and practice used in a-c 
circuits with particular emphasis on 
fundamentals including an introduction 
to network analysis, a more basic ap- 
proach to the concepts of attenuation 
and phase shift, and a straightforward 
method of designing double-tuned cir- 
cuits. Also treated are: energy measure- 
ment in polyphase circuits, electric filter 
theory, symmetrical components and 
short-circuit calulations. Altogether seven 
changes have been introduced into the 
book. Information pertaining to the Q 
of electrical circuits has been revised to 
make it more understandable and useful. 
Nodal method of circuit analysis is in- 
cluded. An additional method of wave 
analysis is incorporated which reduces 














Reader 
Inguiry | 
Facility 


e If whatever appears anywhere in 
this issue, either in the editorial or 
advertising pages, stimulates a desire 
for additional information, it is only 
necessary for readers to record their 
interests on any one of the postcards 
on page 187, in the manner sug- 
gested. The publisher will function 
for readers, immediately contacting 
the sources for the data requested, 
or forwarding reprints. 


Readers should feel free to make 
legitimate requests for any data 
which they believe will prove help- 
ful to them, expand their knowledge 
or complete their files. They will be 
expected to limit their requests to 
those items which are germane to 
their responsibilities and the type of 
projects in which they engage. 


Requests will be processed only if 
the information requested on post- 
card form is complete and legible. 
Card must be posted within sixty days 
after publication; issues are mailed 
promptly on the first of each calendar 
month. 


If it should prove impractical to 
use the card, the editors would be 
pleased to receive letters from 
readers. 
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No electrical appliance can be a bit better 
than its Cord Set. Hundreds of leading man- 
ufacturers are now forestalling trouble that 
means CORDelirium to the ultimate user, by 
equipping their whole output with CORNISH- 
branded Cord Sets. Our engineers are con- 
stantly at work on special problems of this 
kind. Remember . . . ALL CORNISH units 
embody 


INTEGRAL ONE-PIECE 
MOLDED-ON PLUGS 


—_ 
SURE CONTACT 
SPRING ACTION BLADES 
>_< 
U-L APPROVED CORDS 























They are designed and manvufcctured in 
accordance with the latest and most scien- 
tific principles . . . to build GOOD WILL for 
YOUR trademark through longer and more 
satisfactory operation on the job. 





is your best heat-resistant hookup and lead wire, U-L 
approved at 90°C. Not extruded plastic; uniform 


diameter assured, eliminating “blobbing” and “nick- 
ing”. We have your gauge and color. Write today. 


ANDREA ee 
50 Church Street, New York 7, N. Y. 


Branch Offices 
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materially the amount of labor required 
to analyze certain classes of waves, 
Method is given for designing tuned 
coupled circuits to have a specified deci- 
bel variation over a specified band width, 
Polarity markings employing a_ dot- 
marked terminal have been added to the 
chapter on coupled circuits. Three-origin 
vector diagram of a polyphase circuit 
has been added and all symbols are re- 
vised to conform to ASA standards. 


Handbook of Power Resistors—compiled 
by H. F. Littlejohn, Jr. Published by 
Ward Leonard Electric Co., Mount 
Vernon, N. Y. 195 pp. $3. 


Well-illustrated 5 by 7.5-in. handbook 
is designed to furnish a practical knowl- 
edge of construction, application and 
performance characteristics of Ward. 
Leonard power resistors. Introductory 
chapters deal with standards and formu- 
las and with materials used in construc- 
tion. Subsequent chapters discuss various 
resistor types, factors in proper resistor 
selection, stock types and sizes, and man- 
ufacturing steps. Useful data section con- 
tains symbols, conversion factors, drill 
and wire size table. 


Receiving-Tube Manual—published — by 
the General Electric Tube Divisions. 
107 pp. $0.35. 


Pocket-size handbook lists — essential 
characteristics of every receiving tube 
likely to be found in home receivers, on 
an industry-wide basis. Ratiigs and bas- 
ing diagrams for 856 types are given. 
Subminiature tubes are comprehensively 
covered. Ratings and technical data are 
interpreted and recommended tube types 
are charted. Available through distribu- 
tors. 


Synchronous Machines, Theory and Per- 
formance—by Charles Concordia. Pub- 
lished by John Wiley & Sons, Inc., 
New York 16. 224 pp. $5.50. 


Mathematical development is empha- 
sized in this work on fundamental circuit 
theory of transient performance of syn- 
chronous machines. Equations developed 
are applied to calculation of transient 
short-circuit currents and torques; start- 
ing and synchronous power, torque and 
current; and voltage disturbances due to 
load application. Not primarily a_refer- 
ence book, it is intended to inculcate 
fundamental understanding of synchron- 
ous machine behavior, so that reader may 
attack new design problems. 


Analysis of Four-Bar Linkage—by John 
A. Hrones and George L. Nelson. Pub- 
lished by John Wiley & Sons, Inc., 
New York 16. 730 pp. $15. 


Intended for convenience of designer, 
the book analyses four-bar linkage, and 
records, in 11 by 17-in. diagrams, the 
displacement, velocity and acceleration 
of a large number of linkages. Range 
covered includes all operations in which 
driving crank makes complete revolution 
while follower crank oscillates. Over 
7000 displacement-time curves are given 
with velocities indicated every five de- 
grees of drive crank angle. The aim is to 
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BENDIX SGINFLEX 


ELECTRICAL CONNECTORS 


eT 








Moisture proof 


Pressure Tight 
Radio Quiet 
Single-piece Inserts 
Vibration proof 
Light Weight 


High Insulation 
Resistance 


Easy Assembly 
and Disassembly 


Fewer Parts than 
any otherConnector 


No additional 
solder required 


Gendir 
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The ability to carry maximum currents with 
only a minimum voltage drop is an out- 
standing characteristic of Bendix Scinflex 
Electrical Connectors. This important fea- 
ture is only a part of the story of Bendix 
success in the electrical connector field. The 
use of Scinflex dielectric material, an exclu- 
sive Bendix development of outstanding 
stability, increases resistance to flash over 
and creepage. In temperature extremes, 
from —67°F. to +275°F. performance is 
remarkable. Dielectric strength is never less 
than 300 volts per mil. All in all, no other 
electrical connector combines as many 
important exclusive features as you will find 
in Bendix Scinflex connectors. For higher 
efficiency in your electrical connectors be 
sure to specify Bendix Scinflex. Our sales 
department will gladly furnish additional 
information on request. 








SHELL 
High strength aluminum alloy 
. . . High resistance to corro- 
sion . . . with surface finish. 
CONTACTS 

High current capacity .. . Low 
voltage drop. 

SCINFLEX ONE-PIECE INSERT 
High dielectric strength .. . 
High insulation resistance. 
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@ Among the feature articles scheduled to ap- 
pear in coming issues . . . Movable Electrode Tube 
Transducer in Balancing Machines . . . Auto- 


matic Control for a Steam Generator ... Staff 


Survey of Fractional Horsepower Motors .. . 


Behaviour of Insulation at Radio Frequencies 
. . . Case Histories of Color as a Component. . . 


Types of Tube Sockets for Electronic Equipment. 









permit quick inspection by designer to 
decide whether any four-bar mechanism 
will produce desired motion. 


Transformer Engineering: A Treatise on 
the Theory, Operation and Applica- 
tion of Transformers—by L. F. Blume, 
A. Boyajian, G. Camilli, T. C. Lennox, 
S. Minneci, V. M. Montsinger. John 
Wiley & Sons, Inc., 440 4th Ave., 
New York 16. 500 pp. $7.50. 


Written by engineers connected with 
the Transformer Engineering Div., Gen- 
eral Electric Co., this second edition is 
a detailed study of every phase of trans- 
former performance. Among other topics 
covered are connections, phase angle, 
load ratio control, characteristics of in- 
sulating materials, coordination of insula- 
tion, and thermal characteristics. Recent 
advances in transformer engineering, par- 
ticularly those relating to insulation, 
thermal characteristics and load ratio 
control practice are included. 





Manufacturers’ 
Publications 





For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELECTRICAL MANUFACTUR- 
ING as your source. 


OPTICAL PARTS—Catalog L-117 de- 
scribes and lists standard lenses, prisms, 
reflectors and quartz optical parts, along 
with their focal lengths and other import- 
ant dimensions. Also listed are cylindrical 
strip lenses, ground glasses, heat absorb- 
ing glass and retardation plates. A dis- 
cussion is given of the factors which 
should be specified when special optical 
components are required. A price list is 
included. Bausch & Lomb Optical Co., 
Industrial Sales Department, Rochester, 
N. Y. 

INSULATION, VARNISHES — Revised 
52-page edition of catalog “Varnished In- 
sulation and Insulating Varnishes” gives 
technical data and application informa- 
tion on line of insulating materials, in- 
cluding AIEE Classes “A,” “B,” and 
“H.” Among products listed are varnished 
insulation in yard goods and tape forms; 
slot insulation; varnished tubing; ex- 
truded plastic tubing and tape; wire 
markers; insulating varnishes; class “H” 
insulation. Irvington Varnish & Insulator 
Co., 6A Argyle Terrace, Irvington, N. J. 


PHOTOCOPYING — Booklet describes 
what a photocopy is and what its ad- 
vantages are. A second publication, 4 
catalog, lists photocopy equipment, ac- 
cessories and supplies, and discusses how 
to choose processing equipment and 
dryers. American Photocopy Equipment 
Co., Business Methods Div., 2849 N. 
Clark St., Chicago 14. 
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Dimensions of typical Class ''S"’ relay with 
compact "'plug-in’’ mounting. 
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Automatic Electric 


“Plug-in” Relays 


You specify “‘plug-in’’ relays to permit rapid replacement where con- 
tinuous operation is vital. Be sure of the relays themselves, so rapid 
replacement doesn't become frequent replacement! Combine “plug-in” 
convenience with recognized quality in Automatic Electric relays. 


COMPLETE LINE—typical assemblies are shown above. Notice that 
plugs are available with up to 20 pins, and for hermetically sealed 
relays if desired. Popular assemblies of Class ‘'S’’, “Z"’, ““B’, ‘A’, and 
“F” relays with ‘plug-ins’ are available from stock. Others will be 
assembled to your order. 


DEPENDABLE OPERATION—you can rely on the quality of all 
Automatic Electricrelays—they're made to exacting telephone standards. 

Be sure of your relays! Order ‘‘plug-in’’ relays (other types, too) 
from Automatic Electric's 88-page catalog. Write for your copy. 


AUTOMATIC ELECTRIC SALES CORPORATION, 1033 West Van 


Buren Street, Chicago 7, Illinois. In Canada: Automatic Electric (Canada) 
Ltd., Toronto. Offices in principal cities. 
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HOW TO REDUCE 
YOUR MOTOR CONTROL PROBLEM 
TO ONE QUESTION— WHERE? 


‘“‘Building-block’’ units permit grouping 
all motor controls at one point 


You control all the motors in an entire area, floor 
or building—when you centralize the controls with 
Ward Leonard MULTITROL*. 


Prefabricated MULTITROL units (each a complete con- 
trol for one motor) fit into standard framework in any 
arrangement to suit the space. Units can be added, sub- 
tracted, interchanged, or relocated. 


Some of the problems MULTITROL solves include: Struc- 
tural framework—none needed, MULTITROL units are free- 
standing. Obstructions—no difficult cable or pipe forming, 
no chopping out walls. Appearance—no haphazard box 
mounting. Safety—completely deadfront construction. 


Investigate MULTITROL. Wide choice of starter types, 
combined with externally-operated thermal circuit break- 
ers. Write for Bulletin 4410. WARD LEONARD ELECTRIC 
co., 34 South Street, Mount Vernon, N.Y. Offices in prin- 
cipal cities of U. S. and Canada. 


*Also available for D-C 


WARD LEONARD 
ELECTRIC COMPANY 
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Design Trends 


and Transients 
(Continued from page 142) 





in series with the motor windings, and the motor drive 
is designed to drive the color disk at a speed above syn- 
chronous on line voltage. When more d-c is fed to the 
saturable reactor, current to the motor is increased and 
speed increases. 

If the synchronizing current is going through zero 
when the vertical sync pulse is positive, one of the tri- 
odes in the clamper tube will conduct, placing a charge 
on the grid of the motor control tube and allowing a 
d-c current to flow through the saturable reactor pri- 
mary. Any change in the phase relation between the 
synchronizing current and the sync pulse will cause one 
of the clamper triodes to conduct more, changing the 
bias and plate current of the control tube and the input 
to the saturable reactor. With the circuit and constants 
shown, any change in phase relation between color 
wheel and sync pulse will instantly introduce a pro- 
portional change in motor speed to bring the phase 
relation back to synchronism. 

Because of the relatively low starting torque for this 
type of motor, synchronous speed is reached faster by 
shorting out the saturable reactor during starting. This 
is done by the normally closed relay shown which 
opens and puts the saturable reactor into the circuit 
when the motor builds up to operating speed. To bring 
the color wheel into color synchronism, a pushbutton is 
provided to short out the saturable reactor momentarily 
and thus speed up the motor. Oodg 


Momentary Chatterless Contact 


Rotating mercury switch delivers pulses of 
fixed duration regardless of rate of actuation. 
ERWIN J. SAXL 
Sax] Instrument Company 

ANY types of control actuation could well use a 

pulse source with substantial current capacity 
combined with instantaneous closing and immediate posi- 
tive interruption. And if the device could perform this 
service with relatively little operating power it would 
have still wider use. The mercury switch shown in Fig. 
1 meets these requirements. 





Fig. 1—When mercury switch is rotated on a horizontal 
axis formed by the leads globule of mercury makes posi- 
tive, momentary contact across the leads. 
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In this switch a small globule of mercury runs from 
one end of the tube to the other as it is rotated on centers 
formed by the extended leads. Momentary contact be- 
tween the two electrodes is established as the mercury 
passes under, Once the mercury starts to roll, it runs 
without stopping to the other end, thus giving a momen- 
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Fig. 2—Only light torque 
is required to rotate the 





switch to make a “bounce- 
less’? contact that can han- 
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dle 2 kw or more power. 


tary contact without chatter as it passes the electrodes. 

When bent as shown in Fig. 2 the leads serve also 
as the axis, and little torque is required to rotate the 
tube. Duration of the momentary contact depends on 
the design, including length and diameter of tube, elec- 
trode spacing and size of mercury globule. Multiple 
circuits can be controlled by a design such as shown in 
Fig. 3, when the drop of mercury rolls past insulated 
pairs of contacts. 

A small synchronous motor such as used in clocks 





Fig. 3—Several pairs of contacts may be incorporated 
in the switch to produce momentary pulses in several 
circuits in a fixed sequence. 


provides adequate power to rotate the switch, Fig. 4, 
and will control loads of 2 kw or more. Or the rotating 
element of a watthour meter may be used to drive the 
switch which in turn operates counters or demand 
registers thus reducing the load on the watthour meter. 

In battery-operated devices where continuous contact 





Fig. 4—Switch is driven by a small clock motor, set up 
here to flash an incandescent lamp. 
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DOES WORK OF 
25 RESISTORS 





saves work—and cost— 
of hooking them up 


It used to take 25 conventional resistors, 1134 x 1% in., 
spaced on 2'% in. centers, to keep the power company 
happy. 

Ward Leonard worked out the problem with a single 
Edgeohm resistor, 19 in. long—saving all that space, 
weight, mounting and wiring. 

Here’s the application: a 40-kw radio transmitter, oper- 
ating from a 50 kva transformer, made by a large trans- 
mitter manufacturer. Problem: limiting inrush current to 
avoid a severe voltage drop (objected to by the power 
company) and a strain on the line contactor. 

This single Edgeohm unit is rated for continuous duty at 
2200 watts, and when used for a 15-second interval, will 
dissipate 6400 watts! 

Another example of Ward Leonard “Result Engineer- 
ing”, providing the desired result at a saving! WARD 
LEONARD ELECTRIC CO., 34 South Street, Mount Vernon, 
N. Y. Offices in principal cities of U. S. and Canada. 


WARD LEONARD | 
ELECTRIC COMPANY 
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* Simple Installation 


* Versatile...Types for 
Most Applications PIN 


* Wide Selection of Materials 
* Vibration and Shock-proof 
* Low Initial, Installation Cost 


















DRIV-LOK Pins are widely used 
as hinge and pivot pins because 


they permit maximum free rota- B {_ as 
tion of one part, while remaining as 

securely locked in the other. L : 
Quick, easy installation of DRIV- oe “. 
LOK Pins cuts assembly costs, 

waste motion is reduced and pro- ( a 


duct improvement results. 


DRIV-LOK Pins are made in many 
types to handle most applications. 
Write for catalog and samples, 
giving nature of your fastening 
problem. 


~ 
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= 
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DRIV-LOK PIN 
ee ee ee 
725 Chauncey St. ¢ Sycamore, Ill. 





would drain the battery, or in applications where the 
required momentary load would overheat if maintained, 
the momentary-contact feature of the switch would be 
helpful. Even with very slow rotation pulse duration is 
unchanged and contact is made without chatter. 

ne other function is possible—a speed-sensitive con- 
trol. When the switch is rotated at a critical speed -the 
mercury is kept in one end by centrifugal action. At 
any lower speed, momentary contacts will be made 
each revolution. Oo0 


Carbon-Pile Resistance 


EASUREMENTS of voltage regulator carbon- 

pile resistance as a function of operating coil 
voltage, heretofore unobtainable, have been made at the 
Naval Research Laboratory with recently developed 
equipment. These measurements reveal the important 
part played by carbon-pile power dissipation in deter- 
mining steady-state operation. 

Although magnetic hysteresis in the regulator iron is 
extremely small, its effect is amplified many times by 
the variable air gap and its importance is far greater 
than had been anticipated. However, magnetic hysteresis 
was found to have the beneficial effect of permitting 
good regulation of large disturbances while tending to 
stabilize the regulated system in the steady state. 





New bottle-filling machine developed by Fair- 
child’s, Inc., Los Angeles. operates by count rather 
than weight, delivering up to 3600 filled containers 
per hr. Disk with holes for each piece in the total 
count is rotated at 5 to 10 rpm by a variable-speed 
drive. Two built-in vibrators aid flow of work 
through hopper. Working top is stainless, base is 
white enamelled steel and mounted on casters. 
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DELTABESTON’ 
TYPE DA magnet wire 





General Electric announces a radically-improved 
asbestos-insulated magnet wire which requires 
less winding space and provides higher dielectric 
strength and better bending properties than any 
other high-temperature magnet wire heretofore 
available. 

Deltabeston Type D/A magnet wire permits 
closer control of dimensions than ever before 
possible with asbestos-insulated magnet wire. In 
addition, it has more uniform insulation walls 
than obtainable with other types of high-heat- 
resistant insulation. 

General Electric improved asbestos-insulated 
Deltabeston magnet wire is supplied in round, 
square, and rectangular shapes. For a sample of 
Type D/A wire and descriptive literature, write 
Section W65-622, Construction Materials Depart- 
ment, General Electric Company, Bridgeport 2, 





G-E Deltabeston Type D/A magnet wire can be twisted, flexed, or bent edgewise 
without signs of brittleness or yarn separation. G-E Deltabeston heat-resistant Connecticut. 
magnet wire, with thin-wall asbestos insulation, provides more copper per unit 
cross-section than other types of high-temperature magnet wires. 


* Registered Trade Mark of General Electric Company 


GENERAL ELECTRIC 


JUNE 1951 229 














From Air Conditioning 
to Atomic Research . . 


THESE SMALL 
SWITCHES 
ARE DOING A 
BIG JOB 
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Series 240 
Rotary Switches 













Every operation for this wet abrasive cutting 
machine made by Campbell Machine Div., Bridge- 
port, Conn., is completely automatic, During cutting 















cycle the feed carriage returns to starting position; 
when cut is completed wheel is raised, work clamps 
are released and carriage feeds work against a stop; 
then, bar clamp is released and work clamp closes 
as wheel is brought down to start its cut. Wheel feed, 
work and carriage clamp, and carriage feed are 
hydraulic with the cycle controlled by a four-way 
solenoid valve. Wheel travel at end of cutting stroke 
is reversed by a snap switch with a diamond-tipped 
plunger contacted by cutting edge of the wheel. 


. . . Now available in 
over 30 circuit varia- 
tions for heater, motor 
and low-voltage A.C. 
electronic applications. 





















Versatile Series 240 includes Model 243810, 


a four-position, three-circuit selector switch 









for dozens of applications from heater and 





fan control to welding equipment. Exclusive 


240 features combine: 







A feedback electronic control circuit was used in the 
measurements; it consists essentially of a d-c amplifier 
with a cathode-follower matching stage to supply the 
large current for the regulator operating coil. With its 
use steady-state carbon-pile resistance versus operating 
coil voltage hysteresis loops were obtained under several 
conditions with constant current flowing through the 
carbon pile. The first case uses carbon-pile current of 
the order of milliamperes, and hence eliminates most of 
the heating effects within the pile. The other cases use 
current of the same order of magnitude as that which 
actually flows through a carbon pile in operation. In an 
effort to evaluate the effects due to heating, hysteresis 
loops were taken at an elevated ambient temperature 
and low pile current, then again at room ambient tem- 
perature and high pile current. Carbon-pile power 
dissipation was found of greater relative importance 
than the effects of ambient temperature. OOo 


© Compactness — unmatched by any comparable 





, 





switch: base only 112” high, 144” wide, 1” deep. 







Available in single hole mounting and bezel 






equipped models. Latter snaps into mounting hole 






for fast assembly with spring clips holding it firm. 






© Heat Resistance — completely efficient opera- 







tion with ambient temperatures up to 400°F. 







© Entirely Enclosed — for safety, and protection 






of working parts. 






© High Overload Capacity — ratings are conserva- 
tive: 744 A, 240 V; 15 A, 120 V; 25 A, 120-240 
V; 1 H-P., 120 V; 2 H.P., 240 V. A.C. only. Under- 
writers’ Laboratories Approved. 









© Peak Performance and Long Service Life — Finish for Magnesium 





EW corrosion-resistant finish for magnesium prom- 
ises to extend the application of the light metal 
into many new fields. In assemblies involving magnesium 
_in contact with other metals no insulating material is 
necessary over surfaces treated with the new finish. 
Marine exposures can now be accepted, and service 
temperatures up to the melting point do not affect the 
finish. Hardness and abrasion resistance are equal to 
chromium plating ordinarily used. Finish does not de- 
| pend on the application of organic or mineral coatings 
| and is inert to most forms of chemical attack. 
| Developed in the Pitman Dunn Laboratory at Frank- 


thanks to ingeniously simple design, rugged con- 





struction, heavy silver contacts and long recognized 






“Diamond H” slow-break principle. 






Write today for complete details on how 






Series 240 Switches will meet your needs. 







THE HART MANUFACTURING COMPANY 
211 BARTHOLOMEW AVENUE, HARTFORD, CONNECTICUT 
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li; pays to use your 
custom molders know-how 


say makers of new portable 35mm. slide viewer 


No 





MOLDER USED ADAPTABILITY of Durez 
skillfully. Base is plunger molded low- 

ressure compound, which flows easily 
in the mold and provides high dimen- 
sional stability. One general-purpose 
material is used in 3 other pieces; the 
housings for the lens and condenser are 
plunger molded, and the cover is com- 
pression molded. 


STRAIGHT OPEN AND SHUT dies with 
no cam actions or inserts are used, de- 
spite intricate shapes. Slots underneath 
transverse walls are obtained by lockin 
out within the cavity itself, or by aa 
ing from 2 sides with a side lockout. 








Our monthly "‘Durez Plastics News”’ will 
keep you informed of industry's uses of 
Durez. Write, on office letterbead, to 
Durez Plastics & Chemicals, Inc., 1306 
Walck Road, North Tonawanda, N. Y. 


9 I iin a Series on Plastics Skill at Work... 





Designed by 
Lippincott & Margulies 








PROJECT: 
Case, cover, condenser housing and 
lens housing for viewer. 


CUSTOMER: 
The FR Corporation, New York. 


MOLDER: 
Plastic Molding Corporation 
Sandy Hook, Conn 


MATERIAL: 
Durez black general-purpose and 
low-pressure phenolics 


Taking a new approach to the possi- 
bilities inherent in 35mm. color slide 
viewing, both as a hobby and a mer- 
chandising aid, The FR Corporation is 
now marketing a compact, inexpensive 
unit that utilizes the versatile proper- 
ties of Durez phenolic plastics. 

Named the Port-a-View, the new 
unit weighs a scant 4 Ibs.— its largest 
parts are Durez. It is easily carried in 
the hand or on a shoulder strap. The 
dark TV-type reflex screen is six inches 
square — permits viewing by small 
groups in complete daylight. Auto- 
matic feed with storage for 72 slides 
helps make projection “as easy as show- 
ing a snapshot album.” 

The heat resistance, self-insulation, 
and easy moldability of Durez materials 
all lend themselves to the requirements 
of FR engineers and their designers. 
Almost no finishing is required — for 
Durez has a “‘built-in’’ glossy finish, 
lustrous and lasting. 

When it comes to using or consider- 
ing the use of plastics, your custom 
molder may save you much money and 
time. It is wise to call on him before 
your plans become ‘‘set."" He knows 
the Durez materials especially well, can 
help you get the most from them in 
design and engineering. Our own 30 
years of specialized experience in de- 
veloping phenolic materials can always 
be utilized through our staff of com- 
petent field technicians. 


f MOLDING COMPOUNDS 


PHENOLIC TPE: 
| 
Tat Ts aa Rede h Re ar tee: 


\ PROTECTIVE COATING RESINS 





PHENOLIC PLASTICS THAT FIT THE JOB 
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Special Design Motors 


mple: type LD3 (illustrated) for aircraft 





SPECIFICATIONS - Type LD3 











VOLTS CYCLES AMPS DUTY H.P. R.P.M. 
24 DC zy Intermit. 1/95 3600 
24 DC 3.75 Intermit. 1/35 3600 
24 DC 1.5 Cont. 1/100 4000 
24 DC 7.8 Intermit. 1/8 8500 

12-32 volts D.C. — With or without electrical 
Governor — Ball Bearings — Details on Request. 





Facilities and assistance are available for the 
development of special motors, shaded pole, series 
or D.C. to meet given requirements. 


Write, wire or call 


SIGNAL ELECTRIC MFG. CO. © MENOMINEE, MICHIGAN 


C; ~~ 





hermostats 
CONDUCTION or BI-METAL 


Types 


Base plate in full area contact with 
heated surface results in minimum 
overshoot, smaller cycling differen- 
tial, faster response. Can be sup- 
plied pre-calibrated to any desired 
range from 70°F. to 600°F. with 
shaft height optional up to 2” 
overall. Adjusting set screw permits 
trimming to close limits. 


Rating: 1200 W_ 115-230V AC- 
1500W Available 


Dimensions—End Mounting Type: 
Length 27%”, Height 13/16” not in- 
cluding shaft, Width 5%”, Mounting 
Centers 2-9/16”. 


Side Mounting Type: 
Length 214”, Height 13/16” not in- 
cluding shaft, Width 134”, Mount- 
ing Center 1-1/16”. 


A_ compact, durable bi-metal type 


‘ > _ Thermostat. Maximum sensitivity. 
BI- METAL TYPE : Welded terminal lugs and contacts. 
/ Model A-7 Rating: 1200W 115-230V AC 
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Operating Range: 70° F to 600° F. 


Dimensions: Length 1-15/16” incl. 
terminals, Height 34” without shaft 
which is optional up to 2” overall, 
Width 5%”, Mtg. Center to adjust- 
ment shaft 11/16”. 


Write for Detailed Design Data and Latest Price Schedule 


AMERICAN GENERAL THERMOSTAT CORPORATION 


2064 BRONX STREET NEW YORK 60, N. Y. 


fort Arsenal, Philadelphia, by H. A. Evangelides, the 
finish has excellent corrosion resistance, high melting 
point, good dielectric strength and hardness. It has a 
normally brown color and is an excellent paint base. The 
process can be applied to any of the commercial mag- 
nesium alloys, wrought or cast, and is developed electro- 
lytically, in much the same as aluminum alloys are 
anodized. The bond is strongly adherent even under 
thermal shock. 

Coating thickness is about 0.001 in., produced by 
treatment for 11% hr. Such a coating will withstand 550 
volts at 60 cycles, giving protection from galvanic cor- 
rosion. Hardness of the coating is between 7 and 8 on 
the Moh scale, about as hard as electrodeposited chrom- 


. = 


1101. Bee 


Coils Designed For Maximum Duty 


Savings in heat losses of over 25 per cent 
can be demonstrated through use of con- 
ductors of tapered section. 


A. F. PUCHSTEIN 
Consulting Engineer 
The Jeffrey Mfg. Company 


Almost every electrical designer has been troubled 
by the problem of proportioning the conductors for a 
coil with given dimensions to obtain a_ prescribed 
number of ampere turns with the minimum watts 
loss, or conversely, to obtain the maximum possible 
number of ampere turns with a given loss. An example 
is the blowout coil for a circuit breaker or contactor, 
or the coil for a high-intensity magnet. As the pos- 
sibility (and limitations) of this problem and _ its 


| solution may be new to most engineers, the working 


formulas and some examples are given. 
The working formulas are, 


AT (1) 
_— ——_——— 
Vo 
z 3 y logs 6 ° 
ry 
2r p( AT)? (2) 
W=—) m 
r2 
2 3 logy« » 


Where +==current density in amperes per sq in. 
r—radius at any point between r; and fo, in. 
Taken as independent variables, 7,;,=1nner 
radius, and ro—outer radius. 
0.8 
p=resistivity in ohms per in. cube = — for 
106 
copper at 65 C. 
AT=ampere turns of coil 
W=watts loss per inch of axial coil length. 
Example 1. To illustrate the application, take a coil 
section, 1 in. long wound with a strap conductor, whose 
inner radius 7; is 0.5 in. and outer radius rg is 1.5 in. 
Let the current density be 2000 amp per sq in. and 
assume that space occupied by insulation is negligible. 
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Smooth assembly means 
lower costs—and good insu- 
lations are essential to the smooth assembly of 
electrical products. 

In a half-century of ceramic manufacturing ex- 
perience, Louthan has learned how to produce 
uniform, accurate, durable insulations having the 
characteristics and properties you specify. Each 
product is engineered to do a specific job, and to 
meet specific conditions. Each Louthan ‘‘body”’ is 
formulated and processed for the service for which 








EXCLUSIVE REPRESENTATIVES 
H. B. ZEIGER—369 Lexington Avenue, New York 17, New York 


Insulations 


will reduce costs 


improve products 


the finished insulation is intended. Accurately built 
dies, skillful pressing, closely controlled kiln opera- 
tions, and careful hand work produce the high 
quality in ceramic insulations which enhance your 
products and reduce your production costs. 

The photographs above show some of the types 
of LOUTHAN insulations which have gained wide 


recognition for exceptional performance. 





WRITE for Catalog 49-E, 
which describes LOUTHAN Electrical Insulations 


$ Pf 













GLENN GARNER COMPANY— 1829 Civic Opera Bidg., Chicago 6, Illinois 
BRAUN CORPORATION—2260 E. 15th Street, Los Angeles 21, California 
CANADIAN REFRACTORIES LIMITED—Canada Cement Bidg., Montreal 2, Quebec 
ALBERT DOERR COMPANY—Apartado Postal 427, Mexico D.F., Mexico 


> 1981 


es 





LOUTHAN MANUFACTURING COMPANY 


A Subsidiary of Harbison-Walker Refractories Company 
OHIO 


ie 


EAST LIVERPOOL, 
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Plastic Tape Resists 
Oil, Cutting Compounds 


“SCOTCH” No. 33 Electrical Tape keeps 
vital wiring connections in General 
Electric machine shop floor safe from 
spilled oil, cutting compounds, water 


Oils and cutting compounds drench the floor where 
this junction box is located. Yet power wiring, 
recessed in the floor remains sealed oil-tight with 
“ScotcH”’ No. 33 Electrical Tape. Splices made 
with this tough plastic tape are neat, compact, 
cause no over-stuffed junction boxes. Stretchy 
plastic moulds snugly to all surfaces. 


On every wiring job, ““SScotcn”’ No. 33 Electrical 
Tape can save time. It’s off the roll, and on the 
job in a jiffy. Resists water, oil, alkalies. 


Try iton your next job. Specify ‘“‘Scotcn’”’ No. 33. 


LN BRAND 


Electrical Tape 








The term “Scotch” ond the plaid design are registered trade-marks for the more than 
100 pressure-sensitive adhesive tapes made in U. S. A. by MINNESOTA MINING 
& MFG. CO., St. Paul 6, Minn.— also makers of “Scotch” Sound Recording Tape, 
“Underseal” Rubberized Coating, “Scotchlite” Reflective Sheeting, “Safety-Walk” 
Non-Slip Surfacing, "3M" Abrasives, "3M" Adhesives. General Export: Minnesota 
Mining & Mfg. Co., International Division, 270 Park Avenue, New York 17, N. Y. 
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Then, volume of copper = 7(1.52 — 0.57) = 6.28 cu 
in. Area of copper, total = 1 sq in. Ampere turns = 


1+3 
2000. Mean turn length x X —— = 6.28 in. 
2 
length 0.8 6.28 5.02 
Resistance at 65 C = p—— -xX-—— S 
area 106 l 106 
5.02 
Loss = 2000" « —— = 20.8 watts. 
106 


If now a strap conductor 1 in. wide, with say 10 
turns, and thickness variable in accordance with equa- 
tion (1) wound in the form of a spiral replaces the 
conductor of uniform section, we shall have 


2000 1820 1210amppersqin.atr= 1.5in, 
es se se 
rs r 3630 amp per sqin.atr =0.5in., 
2.3rlog16 —_ 
ry 


with intermediate values at other points. With 10 turns 
2000 


and 2000 ampere turns, the current will be / = —— 
10 


= 200 amp. The current density x fixes the conductor 


area at any point 7 and so its radial thickness, thus 





I r 
area at anv radius r=——200x =: O.2757, 
x 794 
area 0.252r 
thickness of strap at radius r = - = ——__.. 
width l 


The table shows procedure and some results. 





r, in. Area, sqin. Strap thickness, in. 
0.50 0.126 0.126 
0.75 0.189 0.189 
1.00 0.252 0.252 
Sto 0.315 0.315 
1.50 0.378 0.378 
Copper loss from equation (2), 
0.8 
— X 20002 
2r 106 
sz <x —————— = 18.3 watts, against 
ne Yo 
log — 


‘el 


20.8 watts for the uniform conductor. This is a saving 
of 12 per cent. 


Example 2. For contrast, if we take a second coil with 
7, = 0.5 in., y= 5in., 1 in. long axially we get 


Area of copper, total 
=1&X (5—0.5) = 4.5 sq in. 


Volume of copper, total 
=n X (52—0.52) & 1 = 77.75 cu in. 


Current density, assume 
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“Count on Raytheon to run it’’ Design engineers 
have learned to rely on Raytheon fractional 
hp motors when they want to run things—for 
example, FANS, BLOWERS and 
AIR CONDITIONING EQUIPMENT. 
Raytheon Creative Craftsmanship assures 
Dependable Performance at the shaft—the kind 
of trouble-free power unit that manufacturers 
need in today’s competitive markets. 
Call in your Raytheon representative for 


TYPE 330-U 4-pole Motor for Horizontal or Shaft-up applica- consultation on your specific application. 
tions from 1/200 hp to 1/25 hp at 1500 rpm. Mass produced to 

your specifications. An excellent low cost, service-free fan motor 

for refrigeration and air conditioning applications and all air- 

moving devices. Write for Bulletin 3000. 


RAYTHEON Type RAYTHEON Type 470 RAYTHEON Type 
230 Shaded 2-pole Shaded +o i 350 Shaded 2-pole, 


1/200 to 1/50 hp fom % S-pole, 1050 1/40 to 1/6 hp at 
at 3200 rpm motor. tors. 3000 rpm motor. 


RUSSELL ELECTRIC COMPANY 
sussipiary OF R AY TH EON MANUFACTURING CO. 
4501 So. Western Boulevard Dept. F-21 Chicago 9, Iilinois 
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Bristol's Multiple-Spline Socket Screws 


“out-tighten” all other screws 


... Without spoilage 


Exclusive multiple-spline socket permits tighten- 
ing beyond limit of ordinary screws. 

The spline recess turns internal wrenching force 
into rotary motion, not expanding pressure. Hence, 
no bursting, no rounding out of socket walls —even 
in sizes down to No. 0 wire size in socket cap screws 
and No. 2 wire size in socket set screws. 

Result: maximum resistance to vibration. 

Other advantages: ideal for compact assemblies 
and hard-to-get-at fastening points. For disassembly, 
a reverse flick of wrench loosens the set. 


Only BRISTOL gives you the right 
socket screw for every application 


BRISTOL 


Multiple -Spline and Hex Socket Screws... Cap and Set 


SEND COUPON 
FOR FREE SAMPLES 
—also helpful bul- 
letins on designing 
compact, tight as- 

semblies. 


= - worat sg Sesmaaty 


y 
153 eer Re Road," a 20, Conn. 


Please send me free sample of Bristol’s Multiple Spline 
Screw and bulletins showing applications to: 


re VIBRATION [) 
COMPACT DESIGN [] FREQUENT TAKE-APART oO 


: 
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= 2000 amp per sq in. 
























Ampere turns 


= 2000 4.5 = 9000 


Number of turns, assume 
= 10 
Current 
9000 
—— = 900 amp 
10 
Mean turn, length 
10+] 
xr X ——— = 17.3 in. 
2 


Resi stance 
0.8 17.3 3.07 
= —- ohms 


10* 4.5 106 


‘ a 


-OSS 


3.07 
= OOOO < — 
106 
‘or the non-uniform conductor 
current density + 


248 watts (uniform conductor ). 


9000 3920 784 forr—=5 in. 
2.3 r log 0.5 r 7840 for r = 0.5 in. 
0.8 
2r 10® x 90002 
loss y= — ——T77 Watts. 
2a ro 
log 
My 
177 
Ratio of losses 0.715, a reduction of 28.5 
248 


per cent, but it is obtained at the expense of a great 
difference in the current densities. 

The results indicate that the conductor must have a 

uniform taper. This calls for a special method of manu- 
facture, which is justified only for quantity production. 
The shape could be approximated with successive strips 
of ditferent thickness (each not tapered), or 
concentric layers of different sizes of wire connected in 
series, or a special process of rolling. The heat con- 
| ductivity of the copper will tend to equalize the tem- 
|perature. A slight clearance between radial layers 
| (turns) will introduce but little error. The same prin- 
| ciples would apply to motor field coils, but the gain may 
\not be sufficient to warrant the added expense. © © 


several 


Plasties Pulley Cuts Cost 


| U SE of plastics pulleys, molded from macerated, fab- 

ric-base plastics, has reduced by two-thirds the cost 
of pulleys used in drilling machines made by the High 
| Speed Hammer Company, Inc., Rochester, N.Y. Most 
|of the saving reflects a reduction in machining costs. 
| Only two machining operations now produce a finished 
| pulley ; cast-aluminum pulleys formerly used required 
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car batteries 
geta 


m (harge 
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from this 
GENEMOTOR 


















aie Installed under Budd-built cars on the Chicago, Burlington & Quincy 
; Railroad, these Genemotors* supply electric power for charging the batteries 
and operating all the accessories of the car. Manufactured by The Safety Car 
Heating & Lighting Company, Inc., they’re sturdy, they’re long-lived, they’re 
dependable. Here again, as in so many types of electrical equipment where 
. full dependability is a must, sts Bearings are used. Manufacturers have 
learned from long experience that sr helps put the right bearing in the 
right place—and that sisrfP Bearings are uniform, top quality, able to 
deliver the kind of service that means unswerving customer acceptance. 
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For details, write The Safety Car Heating 
& Lighting Company, inc., New Haven 
4, Connecticut. 


integrity 
craftsmanship 
metallurgy 


folerance control 
ccictiaiei Bekah SKF INDUSTRIES, INC. Phila. 32, Pa. 


product uniformity manufacturers of 
engineering service. Sar and HESS-BRIGHT bearings 


field service 





— WHY SKF 
_ 1S PREFERRED 
ALL INDUSTRY 





ae 
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@ Clean Cutting 


@ Precision Stripping | 
@ Fast Working 


@ Easy Operating 





The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter, stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 








seven. Manufacturer attributes these savings partly to 

It is indispensable for stripping parallel wire, the ease with which the plastics may be machined, and 

— ae ue a8 ia ce oleaadant Series cock. partly to the form in which the pulley blanks are fur- 

tion wire stripper on the market. nished by Synthane Corp., Oaks, Pa., manufacturer and 

Send sample wires and have your stripping prob- fabricator of laminated and molded plastics. Machin- 

gay 5 nape ag yl —— ability of the material, for example, allowed the drill- 

press manufacturer to design a tool with four cutting 

Write for Dealership Plan edges, to cut the four pulley grooves with a single 

WENCO MANUFACTURING CO. “Ne | 
STMPLEK WIRE 
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TRIPPERS AND CUTTERS 
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SPADE BOLTS 
1936 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
“GENER are taNRSD yr SCPC RSENS OAR AR: RAIS SNR RS PSOE I SBE ZA Retro SA By 


Constant-Frequency Portable 
Generators 


- 


Rapidly growing use of automatic electric and elec- 
tronic safety control and communication equipment at 
airports and many military locations has emphasized 
the need for portable or emergency power sources. The 
frequency of these units must be controlled just as 
closely as that of large central power systems 


goug xv) 


An electric governor which is expected to permit 


be 


at ht 


lo provide copies in convenient form for 
filing, selected feature articles in each issue of 
ELECTRICAL MANUFACTURING are prepared as 
editorial reprints. As soon as available, these 
reprints are announced in the “Feature Article 
Reprints” department, along with a revised 
list of previously reprinted articles for which 
copies can still be supplied. For the listing in 
this issue see page 196. 

Single copies may be obtained without charge, 
along with additional information on any sub- 
ject covered in the editorial or 
pages in this issue by using the 


RNC Lua 


na recogniz- | 
. characteristic © | 
CLARK FASTEN: Te | 
ERS for close to @ 


Century- 


advertising 


Reader Inquiry Facility, page 187. 


This service is available without charge to 
readers to whom copies of ELEcTRICAL MANU 
FACTURING are addressed and other engineers 
included in the regular monthly routing. 


EES US DERE 


MILLDALE, CONN 
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Make your own 


sigh votage «== «SC COMPARISON 


Selenium Rectifiers TEST 
Know Which Is Best 
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Since most selenium rectifiers look alike, but vary LOW BACK LEAKAGE 


greatly in quality, it is important to the user to have Since reverse current through a rectifier serves no use- 
some simple means of determining quality. Side-by- ful purpose but does increase losses and heating, the low 
side comparison tests are the time-honored way to back leakage of these cells results in higher output, 
compare quality. Take any 26-volt RMS selenium higher efficiency, and cooler operation. 


rectifier stack on the market — get a new G-E high- 
ae : DEPENDABLE LONG LIFE 
voltage stack of similar ratings and see for yourself 
whicts to the better. These cells are the slowest aging of any selenium cells 
we have tested. These dependable cells have a life ex- 
These new G-E 26-volt cells thrive on comparison pectancy of well over 60,000 hours. 
tests because they are outstanding in the three char- 


acteristics which mean quality in selenium rectifiers. Prove for yourself the superiority of these new 


G-E selenium cells. Write Section 461-13, Apparatus 


MG TORMARD RENSTANCS Department, General Electric Company, Schenectady 
G.E.’s new 26-volt cells have extremely low forward 5, New York for a copy of GEA-5524 which 


resistance. This means a low voltage drop giving gives complete instructions for comparative 


higher output, cooler operation, and greater recti- testing. Contact your local General Electric 
fier efficiency. This often results in savings to you in Apparatus Sales Representative or authorized 
the design and costs of other circuit components. G-E agent to arrange your sample purchase. 
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For Better Stamped Gears 


WINZELER heavy duty, precision 
Stamped Gears contribute substan- 
tially to the smooth, efficient 
performance of the Radiart 
TELE-ROTOR. Particular buyers, 
everywhere, have been quick to 
appreciate the consistently greater 
accuracy and uniformity of these 
better Gears. You, too, will benefit 
from our modern methods and 
machinery.Westamp Gearsfromany 
material. We also produce assem- 
blies by staking. brazing or riveting. 


SEND FOR suggestions, ideas, 


samples and low cost estimates. No 
obligation. Write or phone today! 












WINZELER MFG. & TOOL CO. 


1716 WEST ARCADE PLACE © CHICAGO 12, ILLINOIS 





the New Maal ee 
VER TRIED 
Hela 


Ideal for 
Hundreds of 
Electrical Operations 


The Zenith Multi-Circuit Cycle Timer is specially designed to 
accurately time any operation for electrical display signs, indus- 
trial furnaces, electrical appliances, laundry equipment, dry 
cleaning machinery . . . may be set for on and off periods 
with as many circuits as desired. Can be furnished without 
synchronous motor for elevator control, limit switch and similar 
operations. Available now! 


For information on volts, cycles and circuits as well as prices— 
send for illustrated Bulletin No. 142. 


ZENITH ELECTRIC CoO. 


152 West Walton Street Chicago 10, Illinois 




















faster and more constant speed control of small engine- 
driven generating plants is under development at the 
U. S. Naval Engineering Experiment Station. The 
main advantage expected of the electric governor, ay 
compared with the conventional mechanical governor, 
is faster response to change in load. A mechanical gov- 
ernor depends on an actual change in speed of the 
generator before going into action. With an electrical 
governor, a change in load current might be used to 
initiate immediate corrective action at the throttle before 
the speed changes. 

Performance requirements set up for the electric gov- 
ernor require it to restore engine speed and frequency 
within 0.5 per cent within 14 sec after a change from 
zero to 100 per cent load, and to maintain a steady load 
speed within 0.25 per cent. 
not complete, tests indicate 
met and probably reduced. 

Basically the electric governor has three actuating 
elements, a frequency detector circuit which can _ be 


While developments are 
that these limits can be 


set for the desired speed, a damping or antihunting cir. 
cuit which stabilizes the operation and a load responsive 
circuit actuated by changes in generator current. The 
resultant output of these circuits is amplified and fed 
into a servo motor which controls the throttle. OOO 


Oiltight Wiring Systems 
are Possible 
(Continued from page 97) 


tubing with screw fittings brazed to the ends. One con- 
struction has a bellows form of corrugated pressure 
liner covered with a woven bronze sheath. Such con- 
nectors are expensive but obviously are oiltight and 
will withstand considerable mechanical abuse. 

Under current development is a series of plastics 
coated flexible couplings that have either male or female 





One way of getting extra-flexible, multi-conductor control 
cable into a machine tool housing is through a polarized 
oilproof attachment plug (top), having 5 to 12 poles. 
The Russell & Stoll fitting has a neoprene sealing gasket 
with a long-throat adjustable cable clamp. Screw collar 
forms oilproof joint with receptacle, provided with oil- 
resistant gaskets. Standard oilproof plug (below) is pro- 
vided with neoprene cable sealing glands and gasketed 
screw collar to engage receptacle; has 2 to 12 poles. 
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Cable Assemblies for Electronic Defense Production... 


Radar Cable Assembly Manufactured by 


United Manufacturing & Service Co. 


for Wells-Gardner & Co.,. Chicago, III. 


VC edad OFFERS YOU... 


WAR PRODUCTION EXPERIENCE 


Producing cable assemblies, harnesses, power cords, 


communication equipment, and leads for RADAR, 
FIRE CONTROL MECHANISMS, TANKS, 
TRUCKS, MOTORCYCLES, INSTRUMENTS and 


other equipment for such leading manufacturers as: 


Wells-Gardner & Co., Chicago, Ill. @ Waukesha 
Motor Co., Waukesha, Wis. e Lee Engineering Co.., 
Milwaukee, Wis. ¢ The Four Wheel Drive Auto 
Co., Clintonville, Wis. e Globe Union, Inc., Mil- 
waukee, Wis, @ Paragon Electric Co., Two Rivers, 
Wis. e Harley-Davidson Motor Co., Milwaukee, 
Wis. e Jacobsen Mfg. Co., Racine, Wis. e Cutler- 
Hammer, Inc.. Milwaukee, Wis. 


POST WAR EXPANSION OF FACILITIES 
AND EXPERIENCE 


UNILECTRIC’S nation-wide peacetime operations have 
included designing and producing millions of wiring 
systems for hundreds of leading manufacturers of elec- 
tronic controls, radios, automatic dryers, refrigerators, 
home freezers, displays, and many others. 

This combination of engineering talent, factory facilities 
and production know-how is available NOW to cut 
your costs in your DEFENSE PRODUCTION. It costs 
you nothing to find out how UNILECTRIC can help 
you! Write or wire for details. 


Ample skilled labor supply available. 


ecrRiG Wire SYSTEMS 


MANUFACTURED BY 


UNITED MANUFACTURING & SERVICE CO. ¢ 403 SOUTH 6TH STREET, MILWAUKEE 4, WIs. 
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Table Il—Conduit Sizes for Three-Phase, 
60-Cycle Induction Motors 










220 Volts 





Full-load Conduit 
Hp amp! Wire size? Oversize wire size’ 
3 9 14 12 16 
5 15 12 10 34 
114 22 10 8 84 
10 27 8 6 1 
15 40 6 4 114 
20 22 1 3 1144 
l Ll 
, 


Volts 





1 14 ly 

1 14 15 

1 12 Vy 

; 2 10 34 

15 20.0 0 8 34 

20 26.0 8 8 34 
25 32.0 8 6 l 

30 39.0 6 1 114 

10 52.0 i 3 4 

1 NEC Table 24. 2 Table 20. 5 Table 4 




































threaded fittings permanently attached. They will be 
supplied in overall lengths from 6 to 48 in. and up to 
2 in. nominal conduit size. 
Regarding oiltightness, one machine tool engineer 
asks this question: 
“Could it be possible that we are misinterpreting the 
JIC requirements? Recently a customer had difhculty 9 
You can always he sure you've got a star with one of our machines. We found the wiring and J 
b h D eS switches immersed in water which had condensed on 
= » ” a oe a ee eee eames the inside of the conduit and switch cavities. There is 
up engineers know that Dano, makers of such a thing as having a wiring system too tight.” 
a wide variety of electrical coil windings, 
gives a “hit” performance, everytime. sds 
Dano also makes specially treated coils Wiring connections to continuously moving parts of 
deeply impregnated in wax or varnish am a machine, according to Paragraph 4.6.4 of the Machine 
vacuum impregnation tanks and cured in 
heat controlled ovens. 


A drain hole at a low point would not be amiss in 





Table I1]—Data to Calculate Number of Mixed 
Conductors in Conduit (40 per cent full)! 
Stranded Wire, 3/64 in. Minimum Insulation 


> Hp (3 phase) 


And Dano coils can’t “strike out’’ because 
they’re tested and inspected in all vital 
stages to insure trouble-free performance. 
Get on the winning team! Specify Dano 


AWG No. OD, Area, 220 440 














coils. size strands in. sq.in. Amp? volts volts 
ll | | 14 19 173.0236 12 5 10 
Send us samples or specifications | 12 19 192 0289 16 714 15 
with quantity requirements for our | 10 19 .216 .0366 22 10 20 
recommendations. No obligation! 19 -290 - 0660 =9 15 25 
4 37 362 1031 51 25 50 
@ Form Wound @ Bakelite Bobbin l 37 192 1905 77 10 80 
© Paper Section © Cotton Interweave ae — — — 
e@ Acetate Bobbin e@ Coils for High Temper- | | aia ” “% 1 14% 1% 2 914 3 
© Molded Coils ature Applications | | 40% area 0.12: 0.21: 0.34 0.60 0.82 1.34 1.92 2.95 
| + 
No. of 14 
ALSO, TRANSFORMERS MADE TO ORDER ‘AWG 5 9 1 2% 35 57 81 125 








Conductor equivalent area in terms of 14 AWG area 
Wire gage No. 14 12 10 8 6 4 
Factor i a2 25 258 3 4:5 3:4 





THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 


1 Taken from Table 11, NEC; permits more conductors than NEC 
Table 9. 

2 Amperes based on 9 conductors'per conduit (70% of three-conductor 
rating). 
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geo Be az Kye Without Fasteners? 











APPROXIMATELY |21/2%|OF THE STEEL PRODUCED 
IS USED TO FASTEN THE REST TOGETHER! 


Like so many important little things in our every day life, people are apt to 
take glamorless bolts and nuts for granted. But it takes only a second 
to realize what a tremendous contribution they make to our way of living. 


The importance of fasteners is fully realized by the designers, the engineers, 
production men and top executives of industry. And they know, too, 
that Lamson & Sessions is their most reliable source of supply— 
with one of the most complete fastener lines of any manufacturer. 


Look to Lamson for progress in fasteners. We welcome your inquiry on 
any fastener problem. 







The home of “quality controlled” fasteners 
ws ) J 


The LAMSON & SESSIONS Cao. . © General Offices: 1981 West 85th Street © Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio @ Birmingham e Chicago 





wHEN YOU neep 
TRANSFORMERS 























TO 


INCREASE VOLTAGE 
DECREASE VOLTAGE 


STABILIZE VOLTAGE 


REGULATE VOLTAGE 


SEND... 


--eYOUR PROBLEM 
to TRANSFORMER 
HEADQUARTERS 


ACME ELECTRIC CORPORATION 
356 WATER ST. CUBA, N. Y. 


Acme Electric manufactures Luminous Tube Transformers — Fivores- 
cent Lamp Ballasts — Cold Cathode Lighting Transformers and 
Ballasts — Radio and Television Transformers — Electronic Transfor- 
mers — Door Bell, Chime and Signalling Transformers — Oil Burner 
ignition Transformers — Safety Transformers — Voltage Regulating 
Transformers — Stepdown Transformers — Control Transformers — 
Warp-stop Transformers — Air Cooled Power Transformers. 


NS VEAL Meal a Soave 











Tool Electrical Standards, shall be of hquid-tight flex- 
ible conduit with extra-flexible conductors, or approved 
type oil-resistant extra-flexible nonmetallic covered, 
multiconductor cable. In the former case, the limiting 
factor is not the conductors, but the conduit. Present 
types of coated conduit will not stand repeated flexure. 
Swing joints such as used on steam or hydraulic cir- 
cuits for platen presses and the like might serve here, 
although no specific applications have been observed. 

Extra-flexible multiconductor cable has been fur- 
nished for years in the form of Types SJO and SO 
heavy duty portable cord for pushbutton control applica- 
tions. Conductors are insulated with a type RH (heat- 
resistant) rubber and the outer sheath is neoprene or 
synthetic rubber for oil resistance. Wire sizes run from 
No. 18 to No. 10 AWG (20 amp max) with a maximum 
of 24 conductors in 16 gage. Chief problem facing the 
wire manufacturer is obtaining the requisite flexibility. 
For constant flexing strand size preferably should be 
0.0063 in. (34 AWG), which means 104 strands for a 
14-ga conductor, which has 744 in. of rubber insulation. 
The most flexible cable is obtained by using a jute core 
and a twisted construction. Addition of the outer oil- 
proof jacket decreases flexibility. Where small amounts 
of current are required to control electronic devices, 
tinned copper braid is placed under the neoprene jacket 
as a shield. For general service the braid is rayon or 
cotton. 

Special cables designed for other services might meet 
the requirement for extra-flexible power cable to sup- 
ply motors. Extremely flexible conductors are Class M 
rope-lay stranded conductors for single-conductor are 
welding cables, covered by ASTM B 172 standard, and 
also by standard S-19-81 (Jan. 1946) of the Insulated 
Power Cable Engineers Association (IPCEA). The 
same standard covers multiconductor portable mine 
cable which is neoprene sheathed to resist abrasion and 
has Class K stranding. The latter also conforms to 
standards of the U. S. Bureau of Mines and is commonly 
known as Type W power cable. These cables are char- 
acterized by a larger number of strands (49 or 133 from 
No. 8 to No. 3 AWG). Polyvinyl insulation and sheath 
are also satisfactory when used with a flexible conductors 
of Class K stranding. 


Waterproof Entrances for Cable 


Fittings to bring multiconductor cable into control 
cabinets, junction boxes and housings have to be im- 
provised. Waterproof outdoor entrance connectors, with 
rubber grommet and compression screw cap, would ap- 
pear to serve the purpose. Neoprene should be substi- 
tuted for the rubber if deterioration from oil is to be 
avoided. Sealing bushings have been used to bring heavy 
power cable into control boxes located in chemical 
plants, oil refineries and heavy industry. Split rubber 
rings are compressed around the cable or individual 
conductors. Such heavy-duty fittings are effective but 
expensive for machine tool application. Another solu- 
tion is the use of multiconductor water-tight plugs and 
receptacles with screw caps. 

One machine tool builder gets around these difficulties 
by using raceways within the machine bed that terminate 
in junction boxes. The wiring to the different devices, 
such as motors and limit switches, is neoprene- or plas- 
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of your telephone... 


hoover 


SERVICE AGENCIES 





guard your good name 


Your reputation as a manufacturer depends 
on the performance of your products. This is 
why so many manufacturers power their prod- 
ucts with Hoover Motors, backed by 
Hoover's World-wide Service Agency System. 

Hoover Motors are reliable to begin with 
... famous for long, dependable service. But 
if there ever JS trouble—as there sometimes 
is with ANY motor. .. there’s almost always 
a Hoover Service Agency near at hand to fix 





et et 
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things up in no time! That's true ‘most any- 
place that customers use your products— 
Europe, Africa, Australia, South America— 
everywhere in the U. S. A.—all round the 
world! 


Write today for complete information 
about this World-wide Service System in- 
cluding a geographical list of all Authorized 
Hoover Agencies. Let these agencies help 
guard YOUR good name. 













Gow aD eteiiied nce 








Hoover Motors for every need. You can 
get general-purpose Hoover Motors in 3 basic 
types: CAPACITOR-START MOTORS (% 
through 3 HP) for hard-to-start, continuous- 
duty applications; SPLIT-PHASE MOTORS (% 
and 3 HP) for easy-to-start, quick-to-acceler- 
ate applications; and POLYPHASE MOTORS 
(Y% through 5 HP) for use where three-phase 
supply lines are available. 


Also you can get special-purpose Hoover 
Motors designed specifically for pumps, oil 
burners, fans and blowers. Write for details. 


THE HOOVER COMPANY 
Kingston-Conley Division 
68 Brook Avenue 
North Plainfield, New Jersev 









































Ee’ All Sizes, 
All Shapes 


TO EXACTING 
TOLERANCES 


@ Porcelain requirements of electrical 
equipment and device manufacturers 
vary with respect to size and shape, 
mechanical and electrical characteristics. 
Illinois Electric Porcelain Company has 
had a world of experience in meeting the 
exact specifications of many of these man- 
ufacturers to their complete satisfaction. 













High Voltage 
Anchor Block 





Tap Changer for 
Distribution 
Transformer 





Distribution 
Transformer Cover 
Bushing 


Air Blast 
Porcelain 








Porcelain 
Contact Base 


Condenser 
Bushing 


Perhaps we can assist in solving your porcelain 
problems. If so, we'd like to try—write us today. 


ILLINOIS 


ELECTRIC PORCELAIN CO. 


MACOMB, ILLINOIS 









tics-jacketed multiconductor cable attached to the devices 
and to the junction boxes by means of cord grips with 
neoprene grommets. This system of wiring appears to 
be completely oiltight, but does not protect the cables 
from mechanical damage. \Viring is designed, however, 
to keep these cables in a protected location where there 
is little danger of their being struck by trucks or stepped 
on by workers. 

For wiring not subject to flexing, wire with a mini- 
mum of *@4 in. insulation is called for, either UL-ap- 
proved varnished cambric or thermoplastic compound, 
The latter is required where the wiring is subjected to 
oil, coolant or moisture. There are two types of thermo- 
plastic wire being manufactured today for 600-volt serv- 
ice. Originally, thermoplastic building wire was used for 
machine tools, but it was found that the insulation was 
not adaptable for pulling when the temperature went 
below 50 F. Therefore, a special machine tool wire was 
developed with insulation that is flexible at the lower 
temperatures and is resistant to the oil on machine tools. 
The material is classified generally as a slow-burning 
material, such as polyvinyl! chloride, covered by ASTM 
1) 734-43T, having a maximum operating temperature 
of 80 C in air and 60 C in the presence of water or oil 
for a single conductor. 

It is classified as Type TW by the NEC, although 
the Code standard of 7°44 in. insulation for 600-volt serv- 
ice in 14-10 gage does not meet machine tool require- 
ments. The Underwriters’ Laboratories lists this 
stranded wire as Machine Tool, Control and Switch- 
board Wire. To distinguish it from 764 in, insulated 
appliance or fixture wire, some wire makers call it 
“Machine Tool Heavy, 80 C.” Materials capable of oper- 
ating up to 105 C have also been approved for 600 volts. 
The minimum bending temperature is between —10 and 





Square-duct overhead conduit systems are being used on 


{multi-unit transfer machines. Maintenance men in auto- 

obile plants will walk on anything that will support 
them. Standard square conduit is not strong enough for 
this service. Hence Natco makes its own square duct of 
6 x 6 in. cross-section in 14-gage steel. The added 
space is not objectionable and the larger section is easier 
to fabricate. Conduit is made in sections, fitted to- 
gether like stove pipe and bolted with the nuts on the 
outside. Vertical sections are made of round pipe as 
well as square sections. The former is easier to mod- 
ify. Control station is wired through flexible conduit. 
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Available forms of 


BERYLCO 
BERYLLIUM 
COPPER 


You can buy Berylco in casting 
ingots. You can buy it as rod and 
bar, in rounds, rectangles, hexa- 
gons or squares. You can buy it 
as heat-treatable and pre- 
tempered wire...or as cold- 
rolled, slit-edge strip. 


Rat EHL 


However you buy it, Berylco will 
give you a unique combination 
of properties not otherwise ob- 
tainable. To find out what Berylco 
can do for you, take advantage 
of the technical knowledge of 
the world’s largest producer of 


beryllium copper. Blueprint your 
problem—or send for sample 
material. 

The Beryllium Copper Technical Bul- 
letins, issued monthly, are full of helpful 
information about end uses. To receive 


your copy regularly, write on your 
business letterhead. 


THE BERYLLIUM corporation 


DEPT. F, READING 5, PENNSYLVANIA 


New York © Springfield, Mass, ¢ Cleveland ¢ Dayton ¢ Detroit « Chicago * Minneapolis * St, Louis * Seattle « San Francisco * Los Angeles 


Representatives in principal world-trade centers 
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FOR FINER APPEARANCE, 
Sei ee 





We'll gladly quote, without obligation 
to you, on your requirements for name plates, instruction 
plates, dials, panels, scales, etc. We are equipped also to 
apply special finishes to aluminum products and parts, 
including ANODIZING by the exclusive Alumilite pro- 


cess. Write today for detailed information and quotations. 


CHICAGO THRIFT- ETCHING CORPORATION 


1555 North Sheffield Avenue, Chicago 22, Ill., Dept. E 
SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, IND. 










HERE’S AN 


SPECIALTY! 


COMPACT, RUGGED, 


PRECISION BUILT 
FRACTIONAL H. P. 
ELECTRIC MOTORS 


— ae 
— «4s Gee eee ae cee ae = =as awe GP == Ga 


All this OSTER experience 
and precision workman- 
ship, plus the consider- 
able volume of fractional 


For 25 years, OSTER has specialized in 
building fractional H.P. motors to meet 
specific requirements. OSTER is unsur- 
passed in engineering, tooling, and as- 1 ®.. alectric snsbor pro- 
sembly of electric motors up to 6” max- duction, assures you a re- 
imum O.D. of the following types: liable source for motors 
Direct current—6 volts to 220 volts of dependable A ocomet 
Universal motors —6 volts to 220 volts ee 


as to how OSTER can serve 
Induction motors — conventional your special motor needs, 


voltages write, wire or telephone 
Shaded pole motors—conventional 
an JOHN OSTER 


400 cycle motors of the smaller sizes 
Also precision electro mechanical 
assemblies 


MANUFACTURING CO. 
RACINE, WISCONSIN 
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—14 C. Single conductor wire of these general types 
are cataloged by such tradenames as Densheath, Flame- 
nol, Habidure, Hazakrome, Ne-on and Resistol. 

Paragraph 4.2.5 calls for stranded control panel wir- 
ing as a “Recommended Practice.” The latter is rapidly 
becoming a “must” on JIC standard machines. Up until 
recently, solid wire was used on panels primarily for 
ease in fabrication and good appearance. However, tests 
have proved that stranded wire gives longer hfe to coil 
terminals on components and reduced breakage of the 
wire itself due to fatigue under vibration. As first inter- 
preted by individual machinery buyers, 19-strand wire 
was called for. This created a manufacturing problem 
because it is difficult to lay such wire in straight runs. 
More recently this interpretation has been relaxed and 
7-strand is being substituted as it gives a much better 
appearance. 

Wire makers suggest ASTM Class B or C stranding 
in 7 strands for sizes No. 14 to No. 2 and 19 strands 
for sizes No. 1 to 4/0, for connection between compo- 
nents on panels. 


Hinge wire is a separate problem—the more flexible 
the better. Wire external to the control panel must be 





Where there are large movements between machine sub- 
assemblies, multiconductor cable either fed from a reel 
or suspended overhead becomes impractical. Use of 
Feedrail trolley busway system is an alternate solution. 
Photo shows worm’s eye view of 12-pole current-carry- 
ing bus track mounted on a W. F. & John Barnes hone 
with 18-ft stroke. Three tracks connect a 15-hp 3-phase 
motor to starter, three to a 4%-hp motor, both at 440 volts. 
One rail supplies a 13-lb solenoid at 440 volts; another a 
5-lb solenoid at 110 volts. Three rails tie in a plugging 
switch to the control cabinet: the 12th rail connects a limit 
switch. Trolley on moveable head has lubricated brushes. 


stranded ( Par. 4.2.5) and, on say 14-ga wire, the slight 
increase in cost of 19-strand over 7-strand wire is com- 
pensated by added flexibility in pulling through conduit. 
The individual wires should be 29 ga or smaller. 

A definite trend is also noted toward the use of solder- 
less connectors for wire termination. This is a subject 
in itself and has been covered in whole or in part in sev- 
eral recent articles in ELECTRICAL MANUFACTURING. 
(See bibliography at end of text.) 

Space considerations for conduit and fittings create 
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Perfection 


IS NO ACCIDENT IN 






Fansteel Electrical Contacts 





Two ingredients go into Fansteel Electrical Contacts—metals and 
experience. When you order Fansteel electrical contacts, we can 
make or procure the metals in a short time—if we do not 

already have them on hand. But we started accumu- 


lating the experience back in 1914 and are still adding to it. 


Perfection is no accident in Fansteel electrical contacts. 

It is the sum of scientific metallurgy, sound engineering and a 
hundred peculiar skills, plus the world’s largest and most 
modern facilities for electrical contact production. 


If your product requires electrical contacts, 





why not ask for the willing and sincere aid of 


Fansteel engineers? Fansteel Metallurgical Corporation, Ask for our booklet, 
“Fansteel Electrical Contacts 
North Chicago, Illinois, U.S.A. —Engineering Information” 


kanstee 


AN INDUSTRY ELECTRICAL CONTACTS 
gy ivousTaIES al AND ELECTRICAL CONTACT ASSEMBLIES 
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Sangamo can furnish 


SILVERED MICA BUTTON CAPACITORS 
for any requirement... 


You can look to Sangamo when- 
ever you need small sized, light 
weight button capacitors, with 
extremely low series inductance, 
for application in high frequency 
circuits. Sangamo Button Ca- 
pacitors are encased in silver 
plated, corrosion resistant brass 
and are exceptionally stable 





Capacitors meet all require- 
ments of V.H.F. and U.H.F. 
applications. They can be fur- 
nished with temperature co- 
efficients and drift character- 
istics up to and including “E”’ 
of Armed Services specification 
JAN-C-5. The normal operating 
temperature range is from minus 
50° C. to plus 85° C. Higher 
operating temperature require- 
ments will be considered and 
may be negotiated with The 
Sangamo Capacitor Engineering 
Department. Catalog No. 830 
gives full details—write for 
your copy. 


4 6CEI-7A 


Ap SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 
EG 


tn Canada: Sangamo Company Limited, Leaside, Ontario 
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over a wide temperature range. 

The case is utilized as the low 

potential terminal. 

Sangamo Silvered Mica Button > 
0 


mechanical problems that often involve major redesign 
of control housings and machine bases. Changing from 
%4 in. insulation for control or power to %4 in. for 
instance, may result in a step-up in conduit size. Chang- 





Does this suggest anything? These are hydraulic swivel 
fittings used in the Ermold bottling machine, but might 
serve as swing joints for rigid conduit, where flexible 
sheathed conduit would not stand repeated flexing. 


ing motors from single speed to multi-speed or from 
440-volts to 220-volts to suit user requirements result 
in large changes in conductor and conduit size. A 20-hp, 
440-volt, 3-phase, 60-cycle two-speed motor requires a 
14 in. conduit (1.66 in. OD) whereas a 220-volt, 20-hp 
motor of two speeds will require a 2-in. conduit of 23% 
in. OD. The trend toward higher horsepowers needed 
to remove metal at higher speeds with carbide tools adds 
to the space problem. A 50-hp motor, for instance, re- 
quires 3-in. conduit of 3% in. OD. 

Related factors, which are often the controlling ones, 
are locknuts OD’s and elbow radii. For the three con- 
duits mentioned the corresponding locknut sizes are 2, 
27% and 4%6% in.; and the corresponding elbow radii, 
10, 1354 and 17% in. It is apparent that space require- 
ments should not be overlooked when changing type or 
size of motors and associated wiring devices. 


Conclusions 


Thus it is apparent that all along the line the machin- 
ery electrical engineer has few components to choose 
from that were specifically designed for this class of 
service. He has to adapt construction materials to uses 
hardly dreamed of when the National Electrical Code 
was originally drawn up some fifty years ago. Certainly, 
oiltightness was not among the requirements. Rather 
recently, demands of the mass-production industry led to 
the development of liquid-tight flexible conduit to re- 
place Greenfield in machine tool wiring systems. The 
thermoplastic sheath is oiltight, but only within the last 
few months have fittings designed for such coated con- 
duit become available. And it has taken the addition of a 
neoprene O-ring to make the fittings oiltight. Gasketed 
cover plates on rectangular-body fittings have too few 
screws to make them really oiltight ; they can be posi- 
tioned with covers down and screw heads caulked with 
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( Advertisement) 


Universal Clear Lacquer 
Simplifies Job Scheduling 


The feasibility of using the same lac- 
quer for applying clear protective coat- 
ings on a wide variety of metals has 
made possible not only the reduction of 
lacquer inventories, but also the more 
efficient scheduling of finishing jobs. This 
feature of DULAC Clear Universal Lac- 
quer #462 is particularly important to 
job finishing shops, and is also a point of 
considerable value in the finishing rooms 
of fabricating plants handling more than 
one metal. 





Parts of different metals ean be sprayed at the 
same time by using DULAC #462. 


SAVES TIME IN COATING 


When DULAC #462 is used, there 
is no need of switching from one lacquer 
to another whenever a batch of a new 
metal is to be finished. Hence the prep- 
aration time in the finishing room can 
be substantially reduced, with more man- 
hours made available for actual produc- 
tion. Jobs involving different metals can 
be scheduled to follow one another with- 
out delay; in the case of very short runs, 
many different metals can even be fin- 
ished at the same time. 


REDUCES CHANCE OF ERROR 


A further advantage of using DULAC 
#462 is that it materially cuts down the 
danger of applying the wrong clear lac- 
quer on a given metal, and thus reduces 
the risk of inspection rejects or service 
failures. 


Technical Data Bulletin #110 on 
DULAC #462 is available from the man- 
ufacturer, Maas & Waldstein Company, 
Newark 4, N. J.; Chicago, 12; Los 
Angeles, 34. 
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Hrci Mt we cut clear 


lacquer inventories in half” 





DULAC CLEAR UNIVERSAL LACQUER +462 
Fully protects almost any metal! 


@There’s no need to tie up money—and storage space—by stocking a different 
clear lacquer for every metal you coat. The experience of finishing shop after 
finishing shop* has demonstrated that a single lacquer—DULAC Clear Uni- 
versal Lacquer #462—gives equally outstanding protection on: 


STEEL BRASS BRONZE 
ALUMINUM COPPER CADMIUM 
SILVER MAGNESIUM ZINC 


This M & W lacquer is practically 
water-white in color and forms a 
tough film that resists perspiration, 
stain spotting and corrosion—with- 


stands heat and cold, and has excel- 
lent adhesion to most metak. Applied 
by spray, dip or brush—dries out of 
dust in 5-10 minutes, hard in an hour. 


*Names on request 


For complete information, write for Technical Data Bulletin 
#110 or let our M & W technical consultant discuss your require- 


PIONEERS IN 
PROTECTION 


ments privately_ with you. 











CMCC A Rem lhl 
Cg Cae era 


another customer satisfied 


with... C@@Gem 


tel cen awe 
AS YOU LIKE IT 





Send drawings for price 
estimates on wet or dry process insulators. 


THE COLONIAL INSULATOR COMPANY 


Tic TU hare CHICAGO OFFICE 
AKRON 11, OHIO 2753 W. NORTH ST. 











any use in the electrical field. 


entitled “Springs and Formed Wires.” 


WICKWIRE SPRINGS 





A N D Oo _ om E€ OD Ba fe ee: 





PRODUCT OF WICKWIRE SPENCER STEEL DIVISION * THE COLORADO FUEL & IRON CORPORATION 


Spring Soles Office and Pilant—2 New Bond Street, Worcester 6, Mass. 
Executive Office—500 Fifth Avenve, New York 18, N. Y. 


Seles Offices—Atianta « Boston « Buffalo « Chicago « Denver. » Detroit « New York « Philedelphio 


Pacific Coast—The California Wire Cloth Corp., Ockland 6, California 
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FORMED 


We make all types of springs and formed 
wires in all sizes, shapes and designs for 


Write for free copy of our booklet, $-500, 


neoprene, but it is a patchwork job. A really tight-en- 
trance into a control cabinet has yet to be achieved with 
a commercial fitting. Yet by improvization and attention 
to detail, followed by close inspection, oiltight wiring 
systems can be obtained for industrial machinery. 
Within the last decade the number of electrical com- 
ponents and the length of wiring used per machine has 
increased from 10 to 50 times on large units. By calling 
attention to present shortcomings of available compo- 
nents—from fittings to wire—for such service it js 
hoped that the suppliers will make some attempts to 
meet the specific needs of not only machine tool build- 
ers but also manufacturers of all classes of industrial 
machinery where wiring for motors and control is built 
in. Pending the development of such components, the 
machinery manufacturer can adopt some of the i Improvi- 
zations reported i in this article. OO 
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ince ical engineer, Reed-Prentice Corp.; B. T. Ander- 
son, chief electrical.engineer, Sundstrand Machine 
Tool Co., and R. H. Clark, chief electrical engineer, 
Warner & Swasey Co. Mr. Opel supplied Tables I, 
Il and III, 

The following manufacturers of conduit and _ fit- 
tings provided background data for this survey: 

American Metal Hose Branch of American Brass 
Co., Waterbury 88, Conn.; Appleton Electric Co., 
Chicago, Ill.; Buchanan Electrical Products Corp., 
Hillside, N.J.; Chicago Metal Hose Corp., Maywood, 
Ill.; Crouse-Hinds Co., Syracuse 1, N.Y.; W. F. 
Curlee Mfg. Co., Houston, Texas; Feedrail Corp., 
New York 7, N.Y.; General Electric Co., Bridgeport, 
Conn.; Gedney Electric Co., New, York 20, N.Y.; 
Killark Electric Mfg. Co., St. Louis 13, Mo.; Kwikon 

o., Chicago, Ill.; O. Z. Electrical Mfg. Co., Inc., 
Brooklyn 2, N.Y.; The Pyle-National Co., Chicago 
51, Ill.: Russell & Stoll Co., Inc., New York 7, N.Y.; 
Simplet Electric Co., Chicago 51, Ill, and The 
Thomas & Betts Co., Elizabeth 1, N.J. 

Wire and cable manufacturers who contributed data 
and comments included: Anaconda Wire and Cable 
Co., New York 4, N.Y.; Collyer Insulated Wire Co., 
Pawtucket, R.I.; Essex Wire Corp., Detroit 3, Mich.; 
General Cable Corp., New York 17, N.Y.; General 
Electric Co., Bridgeport 2, €onn.; Habirshaw Cable ) 
and Wire Div. Phelps Dodge Copper Products Cor; 
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We promised you better resistors than had been 
available before. Our new crazeless, blue-gray en- 
amel resistors are out-performing our highest ex- 
pectations in the field. 


Let us summarize the improvements you get in 
these new Hardwick, Hindle resistors: 


1. Crazeless—complete elimination of the crazing 
which results in failure of the resistive element due to 
moisture penetration from humidity, salt and severe 
atmospheric conditions—providing greater dielectric 
strength. 


2. High temperature qualifications — provide 
greater safety factor under abnormal operating con- 
ditions. 


3. Stronger core—gives greater resistance to ex- 
cess vibration and shock test. 


4. Alloy terminals—greater strength—corrosion 
and rust resistant—spot-welded to the ceramic body. 


5. Resistive element—finest quality wire free from 
impurities that could cause weakness. 


JUNE 1957 


6. Connections—all wire connections to terminals 
are protected by positive non-corrosive bonding. 


The above factors give you absolute assurance of 
longer life and outstanding performance. 


The fixed, the ferrule and the flat types are de- 
signed for and manufactured in accordance with 
JAN-R-26A specifications. 


HARDWICK, HINDLE, INC. 


Rheostats and Resistors 


Subsidiary of 
THE NATIONAL LOCK WASHER COMPANY 


Established 1886 


NEWARK 5, N. J. U.S.A. 


the mark of quality 





for more than a quarter of a century 


yan promise! 
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OVER 40,000 


now in use 


Overly-Hautz All Steel adjustable motor slide 
bases are manufactured to fit NEMA standard 
motor frame sizes 203 to 505. Other sizes can 
be made to specification. 

No additional machining or assembling is 
necessary. Each Overly-Hautz motor base is 
shipped ready for installation including cad- 
mium plated bolts for mounting motor. 


QUANTITY PRODUCTION 


makes for low costs and prompt 
delivery 





New York 5, N.Y.; Hazard Insulated Wire Works 
Div. of The Okonite Co., Wilkes-Barre, Pa.; National 
Electric Products Corp., Pittsburgh 30, Pa.; Packard 
Electric Div. General Motors Corp., Warren, Ohio: 
Phalo Plastics Corp., Worcester 8, Mass.; The Plas- 
tic Wire & Cable Corp., Jewett City, Conn.; Rome 
Cable Corp., Rome, N.Y., and United States Rubber 
Co., New York 20, N.Y. 
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Metal-and-Plasties 
in Product Design 


(Continued from page 101) 


electrical designs such as: (1) motor or transformer 
laminations included as inserts in a molding operation, 
where the plastic provides an encasement or insulating 
member for supporting the wires; (2) small metal 
housings serving as inserts in a further encasement of 
molded plastic; and (3) metal bushings or bearings in- 
sulated by a molded-on or pressed-on plastics encase- 
ment. 

On the other hand, small molded plastics parts with 
a keyway or stud of metal serving as a locking or actuat- 
ing device, have proved themselves in countless parts 
as control knobs or buttons. The metal insert has been 
necessary to insure adequate strength when applying 
a torque or twisting action from the fingers to the con- 


| trol knob to operate some electrical device. The molded 





Fig. 5—This disassembled view of the Burgess Vibraspray- 
er shows how plastics and metals can be utilized to ad- 
vantage as complementary elements in a design. 
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@® New R & M Universal Motors are something 
you should know about. To inherent “‘series’’ char- 
acteristics—high starting torque; high operating 
speed; adaptability to speed control—Robbins & 
Myers has added many improvements in perform- 
ance and appearance. 


balanced armatures to their rigid, welded-steel 
shells, nothing has been slighted. Commutation, 
brushes, bearings, insulation, and ventilation all 
represent progressive foresight, backed by long 
experience. 


YOUR CHOICE In the range of 1/100 to 4% horse- 
power (covered by four frame sizes), there’s the 


HUB MOUNTING FACE 
MOUNTING 


FLANGE MOUNTING 








right motor for every “universal” service—sleeve 
or ball bearing; fixed rotation or reversible; open or 
totally enclosed; standard or special rating—and a 
welcome variety of housing types and end-heads. 


GET THE FACTS ON THESE BETTER MOTORS... For 


quality motors with a modern plus, call in Robbins 
& Myers. Literature on request. And, if you would 
like to have R & M sit-in on a discussion of power- 
ing improvements, that’s yours for the asking, too. 
R & M motors are good motors. , Address Dept. C-61. 
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PICKERING 









SOLENOIDS 


For DC Circuits 


Pickering engineering service is available 
for special application where Pickering 
standard Solenoids do not apply. 


—— on cme 





For details and literature address Department O 


PICKERING & CO., INC. 


Manufacturers of world-famous 
electro - magnetic phonograph 
cartridges and audio equipment. 


Oceanside, Long Island, New York 
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specifying ELECTRIC HEATERS? 


ACRAWATT Elements in any of the above forms may serve you well in 
your newly-designed product. Our specialty, however, is to make heat- 





ACRA INDUSTRIAL ELECTRIC CO. 


3007 N. RAVENSWOOD AVE. CHICAGO 13, ILL. 





ing elements fitting your specific needs... 


“THINSTRIP” Reflexed whether for weight-saving or for cost-sav- 

a a _— “a, ing characteristics. Long runs and repetitive 

. « « Immersion Heaters. production are our strong points. Our ex- 

@ RAPID HEAT perience and ability are recognized by many | 
TRANSFER sé ica’s leadi . Y : 

© LONGER LIFE of America’s leading engineers. Your in- 

@ LOWER COST quiries are solicited. 


plastics knob has generally been specified for appear- 
ance purposes, or for providing more thermal or electri- 
cal insulation for the hand. 


Complementary Metal and Plastic Components 

A review of designs embodying plastics and metals is 
not necessarily limited to those involving intimate con- 
tact of molded inserts or bonded metal parts, but may 
also encompass designs where plastics and metals exist 
as separate or complementary components, functionally 
selected for their singular qualities. Some evidence of 
these combinations was presented earlier, where the 
factor of attractive appearance was outstanding. Other 





al 


Fig. 6—A small circulating fan shows good use of a mold- 
ed phenolic housing to provide quiet operation br elimi- 
nating vibration of sheet-metal enclosures. 


examples were indicated in Table I, appearing earlier in 
this article. A study of successful combinations of metal 
and plastics components will obviously reveal that an 
intelligent effort has been made in material selection. 
Two typical designs are cited here: 

Sprayer. The molded plastic handle of the vibrat- 
ing-type electric sprayer shown in Fig. 5, illustrates suc- 
cessful utilization of the right material for the right job. 
Design combines molded phenolic housing, handle and 
fittings with the electrical vibrator unit for drawing fluid 
up the long metal tube for spraying purposes. Its easy 
adaptability makes it suitable for paints, and for insect 
and disinfectant sprays. 

Fan Housings. Noisy operation of fans may be caused 
by vibration of sheet-metal parts serving as enclosures. 
Molded plastic grilles and enclosures do much to im- 
prove this state of affairs (see Fig. 6). Small molded-in 
inserts facilitate assembly to small ovens or air circu- 
lating devices. 


Metal Powders and Plastics 


An analysis of plastics-and-metal combinations could 
justify some description of mixtures of metal powders 
and plastics binders. While their finely divided texture 
prevents the recognition of distinct metal or plastics 
phases, unless under a microscope, there are certain 
benefits accruing from these mixtures. Finely divided 
metal powders in plastics matrices have possessed un- 
usual qualities. A few typical applications are: 

1. Finely divided magnetic materials (iron, nickel, 
cobalt and their alloys) when bonded by plastics mate- 
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ol LITE Finished Machine Parts 


give you these important advantages: 
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e Quick delivery 
: e No tooling program 
@ Low price 
@ Release of skilled manpower 


e Conservation of strategic materials 


ALTERNATE MATERIAL and fixtures, skilled manpower, 
Oilite gives you a dependable and time. 

\ alternate for bronze, brass, alumi- UNDUPLICATED EXPERIENCE 

\ num, cast iron, steel, and plastics. Oilite engineers pioneered iron 

powder metallurgy; their experi- 

MACHINING ELIMINATED ence of more than twenty years, 
Oilite processes help you elimi- and Oilite’s broad facilities are at 
nate as many as twenty-four your disposal. 


mAcUNg operations. OILITE FERROUS-BASE BEARINGS 


SIMPLE TOOLING Heavy duty, oil-cushion, self-lubricating. 
Oilite products require little tool- Excellent for replacing your non- 
ing; saving you floor space, jigs ferrous units of solid material. 
Oilite representatives and field engi- 
neers are located throughout the U 'S 
and Canada. You are inv ted to contact 


the field engineer in your district or write 


. AM PLE MANUFACTURING COMPANY 
a 


DETROIT 31, MICHIGAN 


Besides Field Engineers, Supply Depots, too, are maintained 
in Principal U. S. and Canadian Cities. 









Note to Erecichivew 


Some facts about 
Oilite Products 


Essentially, Oilite metal powder 
products constitute a new series 
of metals—each formulated to do 





a specific job. When used as re- 
placements for tin, aluminum, 
copper, and other strategic mate- 
rials, they often become perma- 
nent replacements. 

For example, on any unit where 
motion occurs, Oilite provides the 
otherwise unobtainable feature of 
self-lubrication. 

Aswithany othernew material, 
habitual specifications should 
often be reviewed when consider- 


ing Oilite finished machine parts. 





To illustrate, designers using cold 
rolled steel, may automatically 
apply the strength specifications 
of that material. The engineer, 
however, knows that strength as 
low as 40% of steel is satisfactory. 

Another advantage of Oilite is 
its broad range of physical prop- 
erties. Thus, when high stresses 
exist, Oilite engineers specify the 
correct material necessary to 
meet the requirements. 

When production, including 
mass quantities, must be reached 
in record time, Oilite bearings 
and finished machine parts may 
provide you with an excellent 


reservoir. 


President 
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PRODUCTS 


OILITE PRODUCTS: 


Heavy duty, oil-cushioned, self-lu- 
er it Mo PM 
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Bulletin 
8210 


~ General 
Purpose 
Control 
Valves 





wee 


* .Full Port Area—Packless 

* For Air, Gas, Water, Brine, Freon, Methyl 
Chloride, Light Oil and other Liquids and 
Gases up to 212°F; Pressures up to 400 
pounds 

* Several Auxiliary Variations 


* Several Sizes: “2 to 2/2 inches 


Our Bulletin 8210 Solenoid Valves are designed for those shut- 
off requirements where a simple, rugged, automatic control will 
serve. They close instantly when current to the coil is cut off. 
Full line pressure on top of the valve piston aided by a powerful 
spring assures tight closing. They reopen fully when the coil 
energy is restored. Only minimum current is required because the 
solenoid, when energized, is required to open only the small pilot 
port against the line pressure. The construction is such that the 
valve is held open by the solenoid for full pipe area independent 
of the flow through the pipe line. 





Three auxiliary variables are available: (1) device for locking 
the valve in open position; (2) device for utilizing the valve for 
whistle control ; (3) by-pass adjustment for holding the valve open. 


Bulletin 8211 Valves are similar except that they have Explosion- 
Proof Solenoids approved by Underwriters’ Inc., Class 1, Group 
D, Hazardous Location. 


If you have any automatic control prob- 
lems that fit into the above class, you 
might study fully the merits of Asco 
Bulletin 8210 and 8211 Solenoid Valves. 
W rite us anyway, regardless of your 
problems, because we have many other 
types of solenoid valves. 





When in need of Electromagnetic Controls, come to us. 


Automatic Switch Co. 


393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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rials will offer a medium with a permeability greater 
than air, though less than a solid metal. The permea- 
bility will be a function of the extent of metal-to-metal 
contacts at interfaces of the metallic fillers. Some at- 
tempts of utilizing a hard, finely divided magnetic alloy 
which is dispersed in a liquid plastic and cured in a 
unilateral magnetic field, have resulted in useful per- 
manent magnetic bodies. Finally, attention should be 
given to the magnetic fluid clutches, the viscosity of 
which depends upon the external magnetic field applied 
to finely dispersed iron powders, in some cases dispersed 
in a liquid plastic. 

2. Finely divided aluminum or brass when incorpo- 
rated into intimate combination with clear thermoplastic 
materials produce decorative surfaces on the molded 
articles which have considerable appearance appeal. 
While at first one may anticipate a material possessing 
significant improvement in electrical conductivity, this 
is not necessarily achieved, if individual metal particles 
are well insulated from one another. Hence the advan- 
tages appear to lie in appearance, and some improvement 
in heat conductivity. O00 


References in ELECTRICAL MANUFACTURING 
“Metal Coating of Plastics by Vacuum-Evaporation 
Techniques,” F. C. Benner, March 1947, p. 107. 
“Three Metallizing Techniques for Component 
Design,” J. C. Lebens, February 1949, p. 120. 
(Includes discussion of printed-circuit techniques, 

with metal circuitry applied to plastics.) 





Performance of Electronic Drives 
on Half-Wave Power 
(Continued from page 107) 





was assumed that field weakening would be used only 
as a means of raising the speed above the basic value 
and would not be employed until the maximum level of 
speed had been attained from the speed control adjust- 
ment. The data was therefore taken at an armature 
voltage of 140 volts in the case of d-c operation and at 
maximum speed setting with the line voltage held at 
208 volts in the case of half-wave operation. In both 
cases the field current was reduced by inserting resist- 
ance in series with the shunt field winding and not by 
a reduction in the a-c voltage to the rectifier supplying 
the shunt field current. 

Speed level was increased by a reduction in the shunt 
field current, resulting in the speed-torque characteristic 
shown in Fig. 11. The curves are of interest because 
they shov that when the supply is a half-wave rectifier 
the effect of weakening the shunt field is to increase the 
speed. But there is an accompanying effect of altering 
the shape of the speed-torque characteristic in a manner 
similar to full field conditions but quite different from 
that of operation from a d-c generator. Weakening the 
field current resulted in a slight recalibration of the 
speed level in the direction of higher speed due to the 
dependence of the reference voltage on field current 
through resistor 4R. In Fig. 11, the solid curves indi- 
cate the speed-torque characteristics with full field ex- 
citation of 120 ma, A being the characteristic with the 


ELECTRICAL MANUFACTURING 








haha nell: 


ee 


_—" 


LA eNO ha St 


ete team 


SE Nile hE 5 ELLE AS ALN ARLE RE I 


A A IRR CANNED He A I 


* 


. 


Above: Wireless telegraphy apparatus employed by 
Guglielmo Marconi in 1899 Right: 150-ft aerial mast at his 
Boulogne, France, experimental station. 


Rendezvous With MASTERY 


| 1899 —and a young man, near Boulogne, France, | 


presses the key of a transmitter. Instantly, 

his message clicks out on a receiver in Dover, England 
—32 miles distant. The way has been opened to 
| mastery of instantaneous, world-wide communication. | 
| 


1899 —and a Board of Directors of an infant firm, 

convening for its initial meeting in Newark, 
N. J., hears the Treasurer state that $1,400 is at 
the disposal of Driver-Harris Company with which 
to commence business. The way has been opened to 
mastery of new facts and techniques which will pro- 
vide industry with quality metal products never before 
available. 
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“Wireless” has been developed with phenomenal speed 
since the day Marconi’s message was successfully trans- 
mitted from Boulogne. Within fifty years—as radio, 
television, and radar—it has been made to circle and 
serve the world. 





And Driver-Harris, expanding within the same fifty 
years until represented on all five continents, has pro- 
duced many of the alloys required. For example: 
Gridnic* for electron tube grid wire, alloys for radio 
cathode sleeves and glass seal metals, Karma* and 
D-H Manganin for resistors, and universally famous 
Nichrome* and Nichrome V for resistors, plates and 
other components. 


Today, Driver-Harris’ specialized knowledge and ex- 
tensive facilities are employed in supplying superior 
alloys for a host of applications in numerous fields. The 
name “Driver-Harris”, indeed, has become so widely 
accepted as a synonym for quality that the demand for 
D-H products is engaging the resources of the firm to 
an unprecedented extent. Driver-Harris can only say 
it is utilizing all the mastery at its command to meet 
this exceptional demand as fully as possible. 


Driver-Harris Company 


HARRISON, 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


NEW JERSEY 


In Canada: The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


*rm. REG. U. S, PAT. OFF, 


JUNE 1951 
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WOOD SCREWS 
LAG SCREWS 
MACHINE SCREWS 
SPECIAL SCREWS 
MACHINE SCREW NUTS 
TAPPING SCREWS 
DRIVE SCREWS 
STOVE BOLTS 
CAP SCREWS 
PIPE PLUGS 
THREAD CUTTING SCREWS 
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“ELCO Tot SCREW CORPORATION 
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armature supplied from a d-c generator, B with an un- 
controlled half-wave rectifier supplying the armature, 
and C the characteristic of the entire drive being oper- 
ated as a speed regulator. The dashed curves represent 
the behavior under corresponding conditions but with 
the field current held at 90 ma; the dotted curves are 
taken with the field current reduced to 60 ma. 

An important factor that must be considered in ap- 
plying this type of circuit as a speed regulator is the 
increased heat loss in the motor in relation to mechanical 
power output. As pointed out, a l-hp frame size is re- 
quired for a %4-hp output. But this simple system does 
give excellent speed regulation, particularly at the lower 
speeds where it is often most needed. And with the ref- 
erence voltage added, speed is held constant with high 
precision over normal variations in line voltage and fre- 
quency, and over a wide load range. COQ 
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NORMA- HOFFMANN NORMA- HOFFMANN 
BALL BEARINGS ROLLER BEARINGS 
Rugged—thoroughly de- Short, cylindrical roller de- 
pendable for carrying thrust sign... heavy-duty bronze 
and radial loads. retainer ...lowest possible 
co-efficient of friction under 

heavy load. 


Norma-Hoffmann heavy-duty Bearings improve the 
design and performance of products wherever they 
are used. They are dependable, give friction-free 
smoothness and quietness of opera- 


tion. Available in a wide range of NORMA-HOFFMANN 


sizes for every load, speed and 


duty. Write for catalog and engi- Precision BEARIN  ¢ E 
neering assistance. 





NORMA-HOFFMANN BEARINGS CORPORATION 


Field Offices: Chicago @ Cleveland @ Detroit @ Cincinnati @ Los Angeles 
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e San Francisco @ Dallas @ Seattle e@ 
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Vucreased Vusulatiou 
BETTER CONNECTIONS 


JONES BARRIER 
TERMINAL STRIPS 


Leakage path is increased etal ler ie eh 2: 


terminal wires prevented by bakelite jbarriers placed 


reat Meese Pee flat ae ae he Me Mee Se 
nickel-plated. Insulation, black molded bakelite. Finest 
erie al met MM ee 


Jones Means Proven Quality 


6 “ea Se 


Illustrated: Screw Terminals— Screw and Solder Terminals — 
Screw Terminal above Panel with Solder Terminal below. Every 
type of connection. 

Six series meet every requirement: No. 140, 5-40 screws; 
No. 141, 6-32 screws; No. 142, 8-32 screws; No. 150, 10-32 
screws; No. 151, 12-32 screws; No. 152, Y%-28 screws. 

Catalog No. 18 lists complete line of Barrier Strips, and other 
Jones Electrical Connecting Devices, Send for your copy. 


HOWARD B. JONES DIVISION 
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NITED-CARR FASTENER CORP 


DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . . Hermétically sealed; not affected by 
altitude, moisture or other climate changes 
. . - Explosion-proof . . . Octal radio base 
. .. Compact, light, rugged, inexpensive .. . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for Special Problem Sheet” 


RY VOLTAGE 


VOLTAGE OF 24V ' WITH AMPERITE 
BATTERY & CHARGER! VOLTAGE VARIES 
VARIES APPROX. ONLY 


P 90% | 2% 


o” 

,°” Amperite REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 
. - - For currents of .060 to 6 Amps. ... 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 


FA mPERITE CO., Inc., 561 Broadway, New York 12,N.Y. 
n Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 
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Starting, Stopping, Reversing 
Motor Controls 


(Continued from page 124) 





The motor field element of the speed-control rheostat 
has been eliminated by weakening the field of the motor 
in a single step and recalibrating the generator voltage 
between 800 and 1200 rpm. This is accomplished by 
means of an interlock on the speed-control rheostat and 
by a voltage relay connected across the generator arma- 
ture. Contactor FI!’ has a contact shunting the field- 
weakening resistor, and also one shunting a portion of 
the speed-control rheostat in series with the pattern field. 
Contactor FII” is controlled by the voltage relay and an 
interlock on the speed-control rheostat. FW” contacts are 
closed for speeds below 800 rpm and open for speeds 
above 800 rpm. The interlock on the speed-control rheo- 
stat is open for speed settings below 800 rpm, and 
closed for settings above 800 rpm. 

Assume that the speed-control rheostat is set for 
1000 rpm, and the pattern field is energized to acceler- 
ate the drive. The rheostat interlock is closed, but since 
there is no generator voltage, the voltage relay is de- 
energized and FW’ is energized, giving full field on the 
motor. When the generator voltage builds up to approx- 
imately full value, the voltage relay is energized, drop- 
ping out FIV. This weakens the motor field and would 
result in 1200 rpm if full generator voltage were main- 
tained, but since opening FII” inserts additional resist- 
ance in series with the pattern field the generator voltage 
is reduced to a value to give 1000 rpm. 

Rapid reversal depends on the ability to reverse the 
generator voltage rapidly. One limitation is the ability of 
the motor to follow the reversal of voltage with suitable 
commutation. The torque, and therefore the armature 
amperes, required to reverse the motor depends on the 
W K* of the motor and load. Since the motor armature 
may account for roughly 50 per cent or more of the 
total W’K*, considerable improvement in reversing can 
be obtained by reducing the armature inertia. This has 
been done by using a longer and smaller diameter rotor 
with forced ventilation. Split brushes with individual 
fingers give improved commutation. 

Table I shows the improvement in reversing time and 
short strokes obtained over the years. For short-stroke 
operation, the new drive is provided with a short-stroke 
selector switch which opens up the antihunt field. 
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Over a period of many years, Geuder, Paeschke & Frey Co., has 
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produced many stampings for both civilian and military products. 


HOUSING FOR INDUSTRIAL 
VACUUM CLEANER The items range from simple to highly intricate designs and demon- 


| . strate our technical efficiency and modern facilities. Illustrated here 
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STEEL 


Every Kind 


Some steel products are in short supply but 
over-all stocks are still large, diversificd 


NEARBY STOCKS INCLUDE: 


BARS—carbon & alloy, hot TUBING—seamless & welded, 
rolled & cold finished mechanical & boiler tubes 


STRUCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. plates, bars, tubing, etc. 

PLATES—U, M. & sheared, REINFORCING bars & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 
many types & coatings al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Louis, Los Angeles, Son Francisco 


jw 
/77PDP7 GLASS YARNS 


Armature coils are insulated with tape 
and sleeving made of VITRON Glass 
Yarns to give the finest insulating prop- 
erties in minimum space—plus high heat 
conductivity, and resistance to heat 
damage and moisture penetration. 
Call us in for information and material 
sources that can mean real production 
savings and a better product. 


ELECTRICAL INSULATING MATERIALS 








In duty-cycle applications, the motor is normally con- 
sidered the critical element, but as the motors get larger, 
the control also becomes a problem. Small contactors 
can stand frequent starting without undue difficulty, 
but large contactors often cause trouble because of me- 
chanical pounding and severe arcing. In an attempt to 
solve this problem, an ignitron contactor has been de- 
veloped for use with large squirrel-cage motors. 

Ignitron contactors have proved themselves over a 
number of years in resistance welding applications. Fig, 
9 shows at top a single-phase ignitron contactor with the 
two mercury-pool tubes connected back-to-back in series 
with the load and the a-c supply. The ignitor circuit is 
not shown. One tube conducts current in one direction 
and the second in the other, resulting in a-c current 
through the load. For a three-phase induction motor, 
bottom, two ignitrons are connected back-to-back in 
each of the three lines. 

The induction motor application is somewhat more 
difficult than welding because the power factor varies 
over a considerable range as the motor accelerates from 
zero to full speed. To accommodate the changing power 
factor, the ignitron tubes are provided with an additional 
holding anode. The ignitor circuit is timed to initiate an 
arc to the holding anode at a phase angle suitable for the 
highest power factor of the motor. Current to the hold- 
ing anode keeps the tube ionized so that the tube is 
ready to conduct when the motor current reverses. 

An experimental drive has been in operation for sev- 
eral months on a direct-drive press. Motor is of the 
squirrel-cage type, 20 poles, 440 volts, 3 phase, 60 cycles 
and is rated 7000 lb-ft torque. It is roughly the equiva- 
lent of a 250-hp motor and has been designed for start- 
ing 8 times per min. Performance of the drive has been 
quite satisfactory, but complete evaluation of the control 
must await further operating experience, as the added 
cost of the ignitron contactor must be balanced by less 
maintenance and increased reliability. 


D-C Dynamic and Capacitor Braking 

On reversing duty cycles, high rotor resistance, re- 
duced WK? of the motor and load, and special rotor 
construction for added heat dissipation are means fre- 
quently take to obtain more reversals per minute from 
squirrel-cage motors. In an attempt to find other means 
of increasing reversals, a study was made of d-c dynamic 
and capacitor braking. 

The rotor loss while accelerating a pure inertia load 
is equal to the mechanical energy stored in the rotating 
parts at synchronous speed, but the losses while plug- 
ging to a stop are three times the mechanical energy of 
the rotating parts at synchronous speed. With d-c dy- 
namic braking, the total losses are equal to the mechan- 
ical energy in the rotating parts plus the d-c resistance 
loss in the stator. With capacitor braking the losses 
cannot exceed the change in mechanical stored energy, 
since this is the only source of power. In addition, much 
of the loss may be dissipated in an external resistor. It 
was therefore felt that increased reversals could be ob- 
tained with the same temperature rise by using either 
capacitor braking or d-c dynamic braking and then 
plugging, instead of plugging over the complete reversal. 

To test out the theory, a laboratory set-up was made 
using a standard NEMA design B, 1-hp, 4-pole, 220- 


volt, 3-phase, 60-cycle, squirrel-cage motor. Heat runs 
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GENERATOR SETS 
(to 20 KW) 








High Frequency (to 12000 cy) 


400 Cycle 
Frequency Changers 
Phase Convertors 
Low Voltage DC 
High Voltage DC (2500 V) 
DC to DC; AC to AC 
AC to DC; DC to AC 
High to Low Frequency 
Low to High Frequency 
} Telephone Ringing 
Moving Picture 


GENERATORS 


ta 


(to 20 KW) 


ALTERNATING CURRENT 
Single Phase 
Polyphase 
Standard Frequency 
High Frequency 
Inductor Alternators 
Permanent Magnet 
DIRECT CURRENT 
Low Voltage 
Plating 
High Voltage 


CONVERTORS 


(to 20 KW) 
Phase Convertors 
Frequency Convertors 


DYNAMOTORS 


. DC to AC 
DC to DC 


(to 30 H.P.) 


ALTERNATING CURRENT 
Squirrel Cage Induction 
Wound Rotor Induction 

Synchronous 
Single Phase 
Polyphase 
Standard Frequencies 
High Frequencies 
DIRECT CURRENT 
Series 
Shunt 
Compound 
High Voltage 
Standard Voltage 
Low Voltage 
SPECIAL APPLICATIONS 
Torque Motors 
Brake Motors 





You must have made this bet many times already... 
and you won, or you would not be reading this now! 


Every day, thousands of lives (probably including 
yours) and countless tons of many products are safe- 
guarded by made-to-order Esco electric power units. 


In the marine field, radar has made tremendous con- 
tributions to safety at sea. Practically every ocean 
liner, tug, fishing boat, and other vessel equipped with 
radar depends on Esco to supply the power for this 
life-guarding electronic equipment. 

On the Independence and Constitution, largest Amer- 
ican luxury Jiners, watertight doors seal off compart- 
ments in the hull. These doors are operated by Esco 
motors to provide dependable power in any emergency. 
Wherever operating conditions are rugged or failure 
could be disastrous . . . you will find Esco products 
specifically designed to do a particular job. 

If you value the reputation of your product, why not 
ask Esco engineers to provide a made-to-order unit that 
will increase dependability, add to the life, and better 
the performance of that product? Write us today. 


PLEASE!! 
When you write for information, please send de- 


tails of your requirements. Esco equipment is speci- 
fically designed to fit your individual application. 


ELECTRIC SPECIALTY <- 


171 SOUTH STREET 
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Minutes wasted can play hob with production costs. 
Many time-study men have found that Klein Pliers can 
save valuable minutes of assembly time. 


Klein Pliers are recognized everywhere as being the 
finest pliers made. They fit the hand perfectly, pre- 
venting tiring. The keen knives shear through tough 
wire easily and stay sharp even after long service. 
The carefully matched jaws hold the work securely 
and the free operating hinge works easily. 


There are Klein Pliers made in sizes and styles to fit 
every job. Discover for yourself how these better 
pliers will aid your production. 







Ask Your Supplier 


The Klein Pocket Tool Guide 
showing the Klein line and con- 
taining useful tables and infor- 
mation will be sent without 


were made with various numbers of no-load reversals 
per minute, for reversing by plugging, d-c dynamic 
braking and capacitor braking. Tests were made on 
capacitor braking both with and without a loading re- 
sistor. Current used for d-c braking was 16.4 amp ap. 
plied to two leads of the wye-connected motor. The 
capacitor braking circuit consisted of two 60-mf capac- 
itors connected in open delta across the motor terminals. 
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Reversals per minute 


Fig. 10—Temperature rise vs reversals for a_ I1-hp 


motor reversed by four different methods. 


With resistor loading, two 47-ohm resistors were con- 
nected across the capacitors. 

The results of the test are plotted in Fig. 10. Capac- 
itor braking with resistor loading gave the best results, 
permitting approximately 50 per cent more reversals 
per minute with the same temperature rise in the range 
betewen 40 C and 50 C rise. The added reversals are 
obtained at the expense of additional components and 
space requirements. As a minimum, a contactor is re- 
juired for the capacitors and resistors, and a timing 
relay for governing the braking period. In general, it 
appears that the added cost can be justified when the 
reversals per minute or the load J/’A* are greater than 
can be handled by the use of a special motor with a high- 
resistance rotor. 


Electrical Control for Hydraulic Presses 


During the past few vears, considerable advancement 
has been made in use of electrical controls for hydraulic 
presses as a result of increasing demands to operate 
presses under varying conditions and with a multitude 
of new processes. K. B. RKexford, electrical engineer, 
The Hydraulic Press Mfg. Company, named such re- 
quirements as constant- or adjustable-speed control over 
parts of the ram travel on both the advance and return 
strokes, sequence control or interlocking in the opera- 
tion of a multiple of rams, and tie in or interlocking 
of position, pressure and time, ete. 

Hydraulic pressure can be generated either by a vari- 
able or by a fixed delivery pump, generally driven by a 
normal-torque, normal-starting-current squirrel-cage 1n- 
duction motor. Starting is by either a full-voltage or a 
reduced-voltage magnetic starter, depending on power 
supply conditions. In this country, full-voltage starting 
is satisfactory up to 50 hp. 

Basically, the electrical circuit problem associated 
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Marcus Transformer Co. has used HARVEL 912-C€ 
for years ..."FOR TOP-QUALITY INSULATION AT MODERATE COST” 


|  Aconsistent user of Harvel Internal Curing Varnishes ever since 1936, 
Marcus Transformer Co., Hillside, N. J.—one of the world’s largest 
manufacturers of dry type transformers — naturally investigated 

Harvel 912-C as soon as Irvington Varnish & Insulator Company placed 
this product on the market. 


Result: Marcus has been using 912-C ever since —to the complete 
satisfaction of Marcus and Marcus customers. 


Ps etl Be sk 


Reasons: Harvel 912-C bonds conductors firmly into a solid, compact 

mass — has a dielectric strength of 2200 vpm— retains its excellent 

i mechanical and electrical properties even at elevated temperatures. 

Other advantages: Harvel 912-C gives equally outstanding perform- 

ance in other types of transformers or in rotating machinery—because 
it is completely oilproof ... free from soft, tacky interiors ... ideal for 
high peripheral speeds. 







You can get all these features — and speed up your production too— 
when you use Harvel 912-C. In many cases, its fast curing properties 
cut baking time in half! The full story on Harvel 912-C is yours for 

the asking — just fill out the coupon below. 


SS8eGeKeeeseeSNeOeede OO OSS66S266846480-864806-6h 


| Irvington Varnish & Insulator Company EM-6/51 


Send this convenient coupon now si dais Dassen: tein 38. E 


Irvington 


Gentlemen: 


Please send me technical literature on Harvel 912-C Internal 
Curing Insulating Varnish. 


Name........... 
VARNISH & INSULATOR COMPANY Company asa tenses 
Irvington a New Jersey I cicccssntbinaipientitionani ischial taicuaniainhdauitandsauibiiiain 
his Siete teeta ie icacanimaidel ere i iitiaciniciniinnataes - 
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“I'M SMALL, COMPACT, 
WELL DESIGNED, 
AND COMPLETELY 
RELIABLE /” 


AGASTAT 


TIME DELAY RELAY 


Solenoid actuated — pneumatically timed. For AC and 
DC service. A special diaphragm and cap encase the head, 
providing an enclosed, dustproof timing chamber in 
which the air used for timing is recirculated. Low cost 


with dependability. 
y AGA nH gi 
AIRPORT qusonmt MARING AGASTAT 


LIGHTING Seownest oo eeay 


AMERICAN GAS ACCUMULATOR COMPANY 
1027 NEWARK AVENUE «© ELIZABETH 3, N. J. 


PORCELAIN INSULATORS 
THAT 










This insulator half ring is an excellent example of Universal's 
ability to design and manufacture ceramic insulators to fit specific 
needs. In addition, it provides every quality of fine porcelain — 
uniform density of body, high dielectric factor, resistance to 
temperature extremes, physical shock, fumes, moisture, corrosion, 
smoke and acids. For insulators to fit your requirements, consult 
with Universal. An experienced engineer will be glad to assist you. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 
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Fig. 11—Elementary wiring diagram of electrical con- 
trols on large hydraulic press which is cycled through 
11 limit switches, 6 control relays and 7 solenoid valves. 


with automatic cycling is to control solenoid valves 
which admit oil to pilot operators which mechan- 
ically vary the pump stroke. This is accomplished 
through the use of limit switches operated by the mo- 
tion of the press platen. In the elementary wiring dia- 
gram, Fig. 11, the main solenoid valve is actuated by 
CR8 in the manual starting circuit. This relay is ener- 
gized by operation of two “forward” pushbutton units 
in a series circuit with several other elements including 
an oil temperature limit switch (OTL) set at 125 F, 
selector switches for manual or automatic control, mo- 
mentary contact reverse pushbutton, limit switch LS-5 
(top of stroke), position reversal limit switch (PR) and 
pressure switch 7C (tonnage control). Through the 
relay contact R8-2, the slow-down valve solenoid is 
energized when either limit switch LS-23 or LS-25 is 
closed by the platen. On the return travel, the reverse 
slow-down solenoid may be energized by the closing of 
NO limit switch LS-1. During the down stroke this 
circuit is isolated by the NC contact R8-4 on the CR-8 
relay. 

A variation known as “adjustable pressing speed” is 
used extensively on drawing presses. In place of the 
valve solenoid being energized only during the time that 
a cam is holding the limit switch operated, the adjusta- 
ble pressing speed solenoid is interlocked by a contact 
on an added relay CR-2 (at bottom). Thus, as limit 
switch LS-2 is operated on the advance stroke of the 
platen, both relay CR-2 and its related solenoid remain 
energized during the completion of the advance travel. 
Different degrees of slow-down are obtained by varying 
the stroke of the hydraulic operator. 

The addition of a “stop” solenoid valve, working to- 
gether with the main solenoid valve, places the hydraulic 
operator on neutral position—brings the pump to zero 
stroke—and is useful in “inching.” Manual operation 
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Maximum head contact, flush 
surface finish and non-slip 
internal wrenching make 
these high - tensile screws 
ideal for the assembly of 
thin-section materials. 


* One of a series listing Standard 
UNBRAKO Socket Screw Products 
sold by your local UNBRAKO Dis- 
tributor. If you want reprints of this 
and other advertisements in the 
series, ask for them on your busi- 
ness letterhead. 
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| Threads | | Thread 
Diameter | per inch | Overall Lengths 
|NC NF |Length |NC NF 
#4 | 40 U “ 
|40 ¥% ¥% 
(.112”) | 40 WY | Yn 
| 40 i % 
|40 Hh | v% 
#6 132 “ “ 
132 ¥% ¥ 
(.138”) | 32 VY, Yn 
1/32 Y% Ye 
132 Y% % 
#8 32 % % 

32 VY VY 
(.164”) | 32 Ye % 

32 % % 

32 1 2% 

#10 24 32 ¥% ¥% ¥% 

24 32 WY VY, VY, 
(.190”) 124 321 %|% h% 

24 32 YU Vy % 

24 32/1 | 1 

24 32);1% 3M 2% 

24 32),1% Wy 2%) 
1/4 20 28 ¥% ¥% ¥, 

20 28 YW, Ya Yr 
(.250”) |20 28 Ye % Ye 

20 28 % % VU 

20 28) 1 1 1 

20 28); 1% |1% 

20 28)1% her) 5h, 

20 1% 1% 

20 2 he) 
—_—_————.2n<_..0..__ ReRX: 
5/16 18 24 % Ye ¥% 

18 24 Ya Yr WY 
(.3125”) |18 24 % Ye Ye 

18 24 % %, VY 

18 24) 1 1 1 

18 24;,1% 1% 1% 

18 24) 1% 1% “6 

18 1% 1% 

18 2 1% 

18 2% 1% 

18 2" 12% 

3/8 16 24) WY VY Yr 

16 24 % Ye % 
(.375”) |16 24) % % Me 
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FLAT HEAD SOCKET CAP SCREWS 
Class 3 fit is an ‘‘UNBRAKO” standard 


0 





For American 


National 
coarse, 


For American 


National 
fine. 


© 


| Threads Thread 


| Price 














| Price Quantity Diameter | per inch | Overall Lengths Quantity 
per 100 per box NC NF | Length |NC per 100 per box 
5.15 100 3/8 116 24) 1 1 1 9.75 100 
5.35 100 (.375”) |16 24) 1% 11% 1%110.75 100 
5.55 100 116 241 1% |1% 11%1|12.00 100 
5.75 100 116 11% | % 13.00 100 
5.95 100 116 2 1% 14.00 100 
; 
$35 100 Hs | 24 |i | tao "30 
; 116 2% |1% | 17.00 50 
oon toe ee 118.00 50 
| 5.95 100 2 : 
| 6.15 100 7/16 /14 min 10.50 100 
5.65 100 114 1 1 } 12.00 100 
5.85 100 (.4375”) | 14 1% |1% | 13.00 100 
6.05 100 14 1Y% 1"% 14.25 100 
| 6.25 100 14 1% | 1% 115.25 100 
| 655 100 }14 2 1% 16.25 50 
- 14 2% | 1'% | 17.50 50 
5.75 100 14 2%. | 1% | 18.75 50 
| 5.95 100 14 2% | 1'% | 20.00 50 
pe 14 3 lV, | 21.50 50 
7.10 100 1/2 13 20, % | % %/|12.00 100 
7.85 100 13 20| 1 11 1 {13.25 100 
8.50 100 (.500") |13 20) 1% | 1% 1% | 14.50 100 
09 100 eee ie ‘Ss 
6.25 100 - ar” att 1825 50 
$50 100 13 207 2 1% 1a | 18. 
$75 100 13 2%, | 1% 1! 18.75 50 
750-100 13 2Y_ | 1% 1} 21.25 50 
825 100 13 2% 11% 1} 23.00 50 
. 1 VW } 
900 100 13 3 1'% 1% | 25.00 50 
9.75 100 1 1 | 21.0 50 
10.50 100 5/8 1 Ve iV 33.00 50 
675. 100 (.625”) | 11 1% | 1% 25.00 50 
7.00 100 iB 2 2 27.00 50 
7.25 100 1 2% | 2% | 29.00 25 
7.50 100 11 2%. | I'Ke 31.00 25 
850 100 11 2% | 1'% 33.00 25 
15 
Cre TP nena inmates eames 
1073 100 3/4 | 10 1% 1% 26.00 50 
11:50 100 10 1% |1% 28.50 25 
: (.750”) | 10 1% |1% 31.00 25 
a | CU 10 2. |2 33.50 25 
ee ain 10 2% | 2M% 36.00 25 
7.50 100 10 2%. | 2% 39.00 25 
8.00 100 10 2% |\2% 42.00 25 
8.50 100 10 3 2% 45.00 25 


Prices subject to change without notice 


LIST PRICES SUBJECT TO DISCOUNT 


Standard UNBRAKO thread lengths are computed from the fol- 
lowing formulas: 


“Thread Length, 1.—A screw thread is measured from the 
extreme point to the last usable thread and shall be as follows: 


€=2D + %” (where this length of thread 
would be greater than half the screw 
length). 


@€= Yel (where this length of thread would be 
greater than 2D + 12”). 

€=1%D+ %” (where this length of thread 
would be greater than three-eighths the 
screw length). 

€= XL (where this length of thread would be 


greater than 1%2D-++ 2”). 


Screws too short to allow application of these formulas shall be 
threaded as close to the head as practicable.”’ 


(Quoted from National Bureau of Standards Handbook H-28) 


Before specifying “‘specials’—study UNBRAKO standards. 











COULD YOU MEASURE... 

CUT... DOUBLE-STRIP THIS 
BIG HANDFUL OF WIRE 
IN A HALF MINUTE 


One of several Artos Automatic Ma- 
chines at ALLEN-BRADLEY CO., Milwau- 
kee, Wis., manufacturers of Electric Motor 
Controls. 





Allen-Bradley Does It 
Easily with ARTOS 
AUTOMATIC 
MACHINES 


Production of hundreds of thousands of Allen-Bradley 
motor starters and other electrical accessories —in a 
myriad of sizes and types — makes speedy wire cutting 
and stripping a “must.” Since 1937, Allen-Bradley 
Company has been using the Artos Type CS-6 Auto- 
matic for this important task — at tremendous savings 
in time and labor. Capable of turning out 3,000 wires 
per hour —accurately measured to size, cut to exact 
length, stripped on both ends, and counted. 


The ARTOS: is one of today’s most vital “Man-Hour 
Misers” in the electrical industry. ARTOS Machines 
are four-in-one machines — measure, cut, strip and 
count any type of wire from 28-gauge to .000 gauge, 
lengths from 2” to 45 feet, at speeds up to 3600 pieces 
per hour. How would such production-time savings 
look on YOUR cost records? Write or wire for further 


SAID Z ARTOS | 
ENGINEERING CO. 


details. 







of limit switch LS-27 energizes relay CR-32, which 
through its contacts R32-1 and R32-4 energizes the 
“main” and “stop” valve solenoids. These contacts are 
independent of the R8-4 contact, and therefore operate 
on either the advance or return stroke. 

In drawing operations where use of a die cushion or 
ejector is required, a delayed-action ejector control is 
added. On the advance stroke, the circuit is isolated by 
a normally closed CR-8 relay contact which is open 
during this time. When the platen reverses, relay CR-8 
is de-energized and R8-3 contact closes, setting up the 
die cushion valve circuit. On the return of the platen, 
NO limit switch LS-4 is closed, energizing the ejector 
solenoid and relay CR-4 to interlock the limit switch 
with contact R4-17. As the ejector ram travels up and 
ejects the work, a NC limit switch LS-3 is operated, 
de-energizing the ejector valve solenoid and relay CR-4. 

In setting up dies, hand operation of the press is 
facilitated by the addition of a hand solenoid valve 
which, when energized, removes the pressure in the 
hydraulic operator that normally would oppose the mo- 
tion of the control linkage. The valve solenoid is ener- 
gized by NO limit switch LS-34. For safety, the NC 
contact of limit switch L.S-34 is placed in the main con- 
trol circuit in series with the “reverse” switch, prevent- 


ing the accidental operation of an automatic cycle. 090 





Conductive Materials 
for Elevated Operating Temperatures 
(Continued from page 129) 





sis—under usual conditions can be ignored in all but 
the most critical spring applications. But it may become 
significant at moderate temperatures, even at stress 
levels well below the elastic limit. Although additional 
test data are needed, past experience indicates that 
beryllium copper offers the same superior resistance to 
anelastic behavior at elevated temperatures that it pro- 
vides in normal atmospheres. 

Other factors include thermal expansion and corro- 
sion resistance at elevated temperatures, these qualities 
being roughly similar in all of the materials considered. 

t should be remembered, however, that corrosion rates 
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Typical parts subject to elevated temperature made of 
beryllium copper because of its higher strength and 
greater stability. 
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Method IA for protecting a carton: first the part is placed in the carton; next the carton is enclosed in pre-cut and folded strips of wrapper 


and sealed at all seams; then the package is lap-dipped in sealing compound and the carton is safe for shipment. 





Dearborn ...headquarters for packaging to 


overnment specifications 


If you are packaging machines and equipment to government speci- 
fications, Dearborn can help you. 
Illustrated above are graphic demonstrations of the widely known This booklet 
Method IA ... typical uses of the government specified packaging : 
materials that are available from Dearborn. Broadly, these govern- will help you 


ment specified materials include rust preventives, wrappers, sealers, 








case liners and fingerprint neutralizers. Other Dearborn materials The new edition of "Preventing 
include cleaners, rust removers and VPI, the specially treated paper Corrosion in Export Packaging” 
that gives off an invisible protective vapor. gives you: (1) current govern- 
Why not discuss this important matter with a Dearborn packaging ment specifications; (2) cleaning 
engineer? He will gladly assist you in setting up a packaging pro- methods; (3) approved packaging methods; (4) 
cedure that fully meets government specifications . . . one that will how to apply rust preventives; (5) how to wrap, 
assure the corrosion-free arrival of your products at their destination. seal and dip parts; and (6) other valuable infor- 
mation with step-by-step picture stories. Write for 
Please Note Our New Address it today. 
DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza + Chicago 54, Illinois Ee eee ee me Te ee ee ee ae 


Dearborn Chemical Company, Dept. EM 
Merchandise Mart Plaza, Chicago 54, III. 


(] Please send a copy of “Preventing 
Corrosion in Export Packaging.” 


(_] Have a Dearborn Representative call. 
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They are the shapes of contacts 
used in ESCO multi-pole, ro- 
tary, detent switches. These ele- 
ments, specially grouped to meet 
your particular switching re- 
quirements, give single- -handle 
control of complex circuits. 


An infinite variety of 


circuit sequences can be 
obtained by proper assembly of 
ESCO contact terminals, rotor 
blades, detent plates, and frame 
elements. Whatever the control 
function you require .. . it can 
be obtained with an ESCO 
switch. 


THESE SPECIFICATIONS 

cover wide operating needs 
Ratings 10A, 125 VAC/5A,125 VDC 
Poles ......... One to 40 
Positions ...... 4, 8, or 16 
COST .. below that of most 
“standard” switches 
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ELECTRO SWITCH 


CORPORATION 
167 King Avenue, Weymouth 88, Mass 











may increase with temperature, often to a rather high 
_ degree. 

In pointing out the complexities of material selection 
for elevated-temperature application, these comments 
are offered only as a guide or starting point, to be 
supplemented in all critical applications by tests under 
actual operating conditions. Ooag 
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Industrial Designers Can 
Face Today’s Challenge 
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and paper work which form so important a part of 
government contacts appear at first rather frightening 
to designers, who have been used to simpler dealings 
with private industry. I have found, however, that both 
in government and with the military most persons we 
have approached have been willing to listen and re- 
quested the use of our facilities when the opportunity 
arose. While different design organizations have differ- 
ing specialties and facilities, they still retain certain 
common objectives and fields of knowledge. 

Orderliness of strictly functional apparatus bears a 
direct relation to usefulness and efficiency. Economy of 
space, of form and of construction are problems with 
which the industrial designer is not only familiar but 
on which he is an expert. Psychological reactions of the 
ultimate user or operator come up, for instance, in the 
layout and organization of an aircraft control panel as 
they do in the design of a kitchen range, and, of course, 
to an even greater degree. The proper use of materials 
and of colors, and the job of making the complex look 
simple and easy to manipulate and use, are other stand- 
ard problems for the designer. Solutions to problems 
arising out of new conditions may be more readily met 
by the industrial designer who is trained to solve un- 
orthodox problems than by the sometimes restricted ap- 
proach of the specialist. 

It appears therefore that the industrial-design office 
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@ MOLDS AND MACHINES 
TO CLOSE TOLERANCES 


® MOLDABLE WITH METAL INSERTS 


@ CAN BE TAPPED, 
THREADED, SLOTTED 
@ AVAILABLE IN RODS, 
SHEETS, SPECIAL SHAPES 
@ MOLDED IN PRACTICALLY 
ANY SHAPE OR SIZE 


® LOW-LOSS FROM 60 CPS 
TO 24,000 MCS 


MYCALEX glass-bonded mica insulation is grades, each featuring specific characteristics 
the one highly adaptable, versatile insulating to meet particular needs. Since proper appli- 
material that combines every desirable char- cation of the right grade of MYCALEX has 
acteristic required in a modern dielectric. resulted in simultaneous product improve- 
Although far superior to lower cost dielectrics, ment and lower cost in hundreds of instances, 
MYCALEX offers considerable advantages _ it’s good business to check with MYCALEX 
over many materials costing several times as before specifying sheet, rod, fabricated or 
much. MYCALEX is available in various molded insulation. 
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“Insulating Materials, Ceramic, Radio, Class L.” —_ a as 
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Write for 20-Page Catalog Today! VOLUME RESISTIVITY, ohm/em = 2x10'5 = 1x10!'5 5x10!4 
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Did we say Baby — oops; sorry, we meant 
babies, thousands of perfectly formed baby 
Commutators ready to spin for you. We 
believe these are the finest precision built 
Commutators ever made in the 1%” size 
range. Naturally we are happy about the 
whole thing and invite you to send us 
your specifications. 
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Double leverage for extra power 
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Sargent Bernard Diagonal Cutting — 

Thousands of Bernard nippers and pliers are —- 

faster and easier for men and women on Pp 

lines everywhere. : , 
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Increase production with co 

nippers. Less fatigue, more speed. 

Only Sargent Bernard 

work-saving com pound 

your supplier or write 


Sargent & Compaty 


New York, New Haven, Conn., Chicago 
Builders Hardware and Fine Tools since 1864 


d leverage spring handle 


nippers have 
leverage. Ask 
for catalogue. 
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has a major contribution to make on direct military re- 
search and development projects without restrictions on 
the branch of the services they may originate from. It 
goes without saying that each inquiry or invitation to 
bid must first be analyzed carefully to determine whether 
the requirements fall within the province of experience 
and knowledge of the designer. A certain amount of 
waste effort will be inevitable in this phase, but it seems 
far better to refuse to bid on a project for which the 
designer’s qualifications seem questionable than to ac- 
cept one on which he cannot deliver. 

One obvious and perhaps the simplest way in which 
the industrial design office can serve in the emergency 
is through direct assistance to its industrial clients on 
their defense orders. Here again research and develop- 
ment projects seem the most logical ones in which to 
include the designer, and probably most design offices 
today have a growing percentage of such commissions 
from their regular clients, either as part of the client’s 
organization or under subcontract. This method has the 
not inconsiderable advantage that the client and not the 
designer carries the burden of the paper work and of 
the negotiating. 

Beyond such work, however, which is more or less 
normal in its demands on a design office, there are 
many other fields more tangent to industrial design in 
which it can help to speed our effort to rearm. Con- 
struction of prototype models, the development of train- 
ing aids both three-dimensional and graphic, these and 
many others can and do make use of the varied skills 
of the designer. The full potential of the profession is 
as yet tapped only slightly, but the steady increase in 
the percentage of military orders in the active design 
offices today indicates a growing understanding of their 
true ability. 

It can truthfully be said then that the industrial de- 
signer is busier today and more necessary than in the 
recent past in which “flash” sometimes rather than 
honest design was able to sell a product. Industrial de- 
sign today faces the greatest challenge of its career 
because it must enlarge its scope to serve both industry 
and the nation as well. It seems to me that democracy 


and peace are well worth the effort. ooo 





Corona Suppression Methods 


(Continued from page 127) 





Thus, in addition to a high breakdown strength, a good 
insulating material should have a low dielectric con- 
stant if it will be used in places where there may be air 
pockets or layers. 

Coaxial cables are particularly subject to this prob- 
lem of breakdown due to air bubbles on or near the 
center conductor, since, often, the inner conductor must 
be made quite small to obtain certain impedance values. 
Flexing the cable tends to part the inner conductor 
from the insulation, and so causes breakdowns. 

Comparative tabulations of dielectric strengths and 
dielectric constants of various insulating materials are 
readily accessible in handbooks and in manufacturers’ 
technical literature. An attempt to present some selected 
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Offers high elasticity, high di- 
electric strength and super 
aging qualities. Made in both 
Standard grade and A.S.T.M. 
— A.A.R. Specification tape. 


carefully fabricated to provide 
maximum mechanical protec- 
tion. Available in Standard and 
A.S.T.M. grades. 
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" Blueprint for know-how 


For over a quarter cen- 
tury, ACCURATE 
Tapes have enjoyed a 
reputation for quality 
among electrical men, 
everywhere. One rea- 
son for this steady de- 
mand is the modern 
plant that economical- 
ly mass-produces the 
finest tape that money 
| can buy. ACCURATE 
| specializes in tape making — combining finest ma- 
terials with experienced methods. ACCURATE 
tapes for the electrical industry are of consistent 
excellence — a consistency reflected in every roll 
bearing the familiar ACCURATE label. The next 
time you need tape, you'll find it’s good business to 
make yours ACCURATE! For’ complete 
catalog, call or write the Accurate Mfg. 
Co. at Garfield, N. J. 





Thin caliper plus a combina- 
tion of good mechanical and 
dielectric strengths offer re- 
duced bulk for tight spots. 


\! y Tape Tips: 
“FOR ELECTRICIANS 


Use rubber tape that coheres with- 
out heat or extra pressure. That’s 
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Accurate Tape! Easier to apply 

Address and actually improves with age. 
iri Remember—it’s Accurate Rubber 
Inquiries for greater electrical strength, 
to Dept G Accurate Friction for positive , 


mechanical protection! 
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MOTORS 
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8 oz. direct load con- 
tinuously at I R.P.M. 
Gear trains can be 
furnished to convert to 
any speed. Unusual ac- 
tions can be incorporated 
in movement, Our engi- 
neers will be glad to 
work with you in develop- 
ing motors for special 
applications. 


Hansen D.C. motors 
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which won Army-Navy 
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instruments and_ radio 
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ALL PEERLESS 


MOTORS ARE 


Ke 


ORE than 90% of all Peerless Motors are 


custom manufactured to meet the specific 





operating requirements of the equipment with 


which they are to be used. 


So we “Peerless Register” every motor before 
shipment. The words “Peerless Registered’’ are 
a trademark, recorded in the U.S. Patent office. 
Only Peerless Motors can bear this phrase, and 


only Peerless Motors offer you this protection. 


This registration record is assurance to both you 
and your customer that the Peerless Motor has 
been properly designed for your equipment so 
as to give best possible performance and long, 
satisfactory service. And the registration record 
makes possible the quick identification of any 


Peerless Motor — anywhere. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manufacturers of Quality Motors Since 1893 
Single Phase + Polyphase « Direct Current + /% to 15 H.P. 
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| values would have to be correlated with test conditions, 
type of formulations and other applicable factors. 
Dielectric values, too, are subject to certain imponder- 
ables, owing to the great sensitivity of the breakdown 
potential to such factors as surface contamination of 
the electrode or of the insulating material, small local 
impurities within the material which create weak spots, 
humidity and other environmental conditions. The de- 
signer is well advised to allow himself a 100 per cent 
| margin of safety. Also, some materials, such as the 
phenolics, have a very large variation of dielectric 
strength depending on their exact composition. High- 
dielectric-strength phenolics are available and when de- 
sired should be specified. Another caution is that the 
materials are nonlinear; that is, doubling the thickness 
will in general less than double the permissible voltage 
(or will decrease the dielectric strength). In case of 
doubt, the designer is referred to literature on the spe- 
cific material. oOo 
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Designing Automatic Operation 
Into a Textile Machine 


(Continued from page 115) 





moval of noils from each individual machine was to be 
eliminated. The conveying air was to be furnished by 
the blower on each machine. In actual practice, how- 
ever, this system had several undesirable features. Be- 
cause of the increased production, a condenser large 
enough to handle only four machines proved to occupy 
considerable space and was in the way even when sus- 
pended from the ceiling. Appreciable amounts of fly 
would escape and add to the free lint in the air. When 
one or more combers were shut down, the air flow 
through the other machines was changed. This some- 
times caused the machines to produce poor work. The 
duct work was also unsightly and in the way. 

To overcome these objections, the comber design was 
changed to include an aspirator simiJar in many fe- 
spects to waste systems found on other cotton combers. 
The aspirator is composed of a perforated sheet-metal 
cylinder that extends along the machine behind each 
combing head. This cylinder is supported at either end 
and rotated slowly by means of a ratchet drive. Air 1s 
evacuated from inside the cylinder by the centrifugal 
blower. Waste ducts convey the lint from the cleaning 
brushes to the perforated cylinder. Air flowing through 
the perforations causes the lint to adhere to the outside 
of the cylinder and rolls compact the lint. An internal 
baffle prevents a flow of air through the perforations on 
the back side of the cylinder. The continuous mat of 
waste thus formed falls free of the aspirator onto the 
floor or into a container beneath the machine. © 
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Kirkwood’s molded core commutators, in shell and bar types, bring 
you new savings now. Designed by Kirkwood, and molded to a 
special Kirkwood formula, these commutators are made with the same 
precision workmanship as our conventional steel core commutators. 
The result is a long-lasting molded core commutator that meets 
your most rigid specifications ... at savings that spell profits! 


0 Made of high are and 
0 heat resisting materials. 


0 Bar type has mica insulation 
segments between bars and will 


not throw bars at high speeds. 


Both types will withstand dip soldering 
and high speed operation. 


a we aX 


Send us your prints for estimate. We are completely equipped 
to manufacture all types of commutators in a wide range of sizes. 


Also VITROLAIN, HUMIDOLAIN 
and COMMERCIAL WHITE 


SI a ee 


41 Muirhead Avenue, Trenton 9, New Jersey 


CERAMIC 


SPECIALTIES 
Meet Every Need 


STAR has been making electri- 
cal porcelains since 1899, and has 
been continually compounding new 
formulas to meet unusual specifi- 
cations. The various grades and 
kinds shown here possess mechan- 
ical and dielectrical properties that 
are ideally suited to conditions of 
heat, moisture, chemicals, weath- 
ering agents and resistance to 
electricity. 


Write For Further Information 
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“You Build for your own 


and your country’s future 


when you save...” 


BENJAMIN F. FAIRLESS 


President, U. S. Steel Corporation 









“A free economy, such as ours, is built on the savings of the people. And the 
future security of America depends on the initiative and the growth of every 
citizen. We in U. S. Steel encourage our employees to join the Payroll Savings 
Plan, and we are proud that the National Tube Company, one of our subsidi- 
aries, was the first of the large industrial companies of the nation in 1950 to 
have more than 80% of its employees participating. Remember, you build for 
your own and your country’s future when you save.” 


Mr. Fairless is not expressing a personal opinion, nor is he 
speaking for other far-seeing executives when he tells you 
that our economy is built on the savings of the people and 
a man builds for his own and his country’s future when he 
saves. 

Actually, Mr. Fairless is merely putting in words the 
thoughts and action of the millions of employed men and 
women who now hold more than 50 billion dollars in U.S. 
Savings Bonds. 

$50,000,000,000! Who sold all those bonds to millions 
of people? The answer is, nobody sold them. 

80% of the employees of the National Tube Company ... 
75% of the employees of Carnegie-Illinois Steel Company 
... thousands of employees of other U.S. Steel subsidiaries 
...more than 8 million employees of other companies 


bought U.S. Savings Bonds and are buying them every 
month on the easy, automatic Payroll Savings Plan. Their 
employers merely offered these men and women an oppor- 
tunity to save for their future. There was no pressure, no 
emotional appeal. 

How does employee participation in your Payroll Sav- 
ings Plan match up with the 80% of National Tube, the 
75% of Carnegie-Illinois? Or, perhaps you are one of the 
relatively few large companies that do not have a Plan? 
In either case, wire or write, Savings Bond Division, U.S. 
Treasury Department, Suite 700, Washington Bldg., Wash- 
ington, D.C. Your State Director is ready to help you with 
a package plan—application blanks, promotional material, 
practical suggestions and all the personal assistance you 
may desire. 


The U.S. Government does not pay for this advertising. The Treasury Depart- 
ment thanks, for their patriotic donation, the G. M. Basford Company and 
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All of our boxes and crates are specially designed for YOUR 
product—in order to give it maximum protection with economy 
of weight and space. There is no attempt to fit your product into 
“standard” sizes of shipping containers. 


The SUPERSTRONG laboratory — certified by the National Safe 
Transit Committee —is for both design and testing. Here a 
competent staff of shipping engineers works with the most 
modern equipment in order that SUPERSTRONG containers may 
be properly developed and designed. 





We shall be happy at any time to discuss your shipping needs, 
and to place our facilities at your disposal. There is no cost or 
obligation for this service. 





RATHBORNE, HAIR and RIDGWAY BOX CO. 


1440 WEST Jist PLACE + CHICAGO 8, ILLINOIS 





MILLIONS... ves, MILLIONS 


used since 1936 have proved 
their dependability 


WRITE FOR 80-PAGE COLOR-ILLUSTRATED CATALOG 


5745 MARIEMONT AVE. CINCINNATI 27, OHIO 


FLSCO copper Tube & PRODUCTS, INC. 
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Aluminum Co. of America, 1896F Gulf 
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Reynolds Metals Co., Aluminum Div., 
2555 So. Third. Louisville 1, Ky. 


AMMETERS. See Instruments. 


ANODES, PLATING 


American Brass Co., Waterbury 88, Conn. 

Baker & Co., Inc., 118 Astor, Newark 5, 
N. J. 

Chase Brass & Copper Co., Dept. EM 251, 
Waterbury 20, Conn. 
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General Plate Div., Metals & Controls 


Corp.. 46 Forest, Attleboro, Mass. 
‘Silver Gold) 
Handy & Harman. 82 Fulton, New York 


N. (Gold and Silver) 

Makepeace Co., D. E., Attleboro, Mass. 
(Gold & Silver) 

Revere Copper & Brass, a. 230 Park 
Ave., New York 17, N. Y. 

Seymour Mfg. Coa.. 

Tnion Plate and 
Attleboro, Mass. 


n. 
Wire Co., 63 Union, 


ASBESTOS SLEEVING. See Sleeving and 
Tape, Asbestos. 


ASSEMBLING MACHINES 


Detroit Power Screwdriver Co., 
Fort 8t., Detroit 16, Mich 
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BALANCING MACHINES 


Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 80, Pa. 


BALLS, BEARING 


Hartford Steel Ball Co., Hartford 6, Cenn. 

Hoover Ball & Bearing Co., Ann Arbor, 
Mich. 

SKF Industries, Inc., Philadelphia 82, Pa. 

Strom Steel Ball Co., 1850 S. 64th Ave., 
Cicero 50, Ill. 


BATTERIES, DRY 


Radio Corp. of America, 
gineering Sec. 41FR, 


Commercial Er 
Harrison, N. J 


BEAD CHAINS 
Bead Chain Mfg. Co., 
Bridgeport Conn. 


13 Mountain Greve, 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Steel or Bronzed Backed) 


Moraine Products Div of General Motors, 
Dayton, Ohio (Steel-Backed) 

Rverson & 
Til. 


Son, Inc., Joseph T., Chicago. 


To communicate with any 


BEARINGS, BALL (Miniature) 

Miniature Precision Bearings, Inc., Keene, 
» =. 

New Departure Div. 
Corp., Bristol, Conn. 

ee -Seiene Bearings Corp., Stamford, 
onn. 


of General Motors 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Aetna Ball and Roller Bearing Company, 
4600 Schubert Ave., Chicago 39, III. 
Fafnir Bearing Co., New Britain, Conn. 


Hoover Ball & Bearing Co., Ann Arbor, 
Mich. 

New Departure Div. of General Motors 
Corp., Bristol, Conn. 


Nice Ball Bearing Co., 30th & Hunting 
Park Ave., Philadelphia, Pa. 

naan Bearings Corp., Stamford, 
‘onn. 

SKF Industries, Inc., Philadelphia 32, Pa. 

Timken Roller Bearing Co., 1835 Dueber 
Ave., 8. W. Canton 6, Ohio 


BEARINGS and BUSHINGS, BRONZE 


Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Chase Bress & ~~ Dept. EM 251, 
Waterbury 20, 

Johnson Bronze _ “570 8. Mill, 
Castle, Pa. (Bronze on Steel) 

Mallory & Co., Inc., P. R.. Indianapolis 6, 
Ind. 

Morsine Products Div. of General Motors 
Corp., Dayton, Ohie 

Morganite, Inc., Long Island City 1, N. Y. 

United States Graphite Co., 1612 Holland, 
Saginaw, Mich. 


BEARINGS AND BUSHINGS, 
oe (Powdered 
etal) 


Amplex Mfg. Co., Sub. of Chrysler Cerp., 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Ce., Bound 
Brook, N. J. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. (Oilless, 
Self-lubricating) 

Jehnsen Bronze Co., 570 S. Mill, 
Castle, Pa. 

Moraine Predusts Div of General Motors 
Corp., Dayton, Ohio 

National Melded Preducts, Inc., St. Marys, 


Pa. 
United States Graphite Co.. 
Saginaw, Mich. 


BEARINGS AND BUSHINGS, 
NON-METALLIC 

General Electric Ce., Chemical Dept. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

Richardson Co., 2799 Lake St., Melrese 
Park, Ill. 

Ryerson & Son, Inc., Joseph T., Chicago, 
Mil. 

Westinghouse Electrie Corp., P.O. Box 868. 
Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE (Rubber-backed) 
Lord Mfg. Co., Erie. Pa. 
BELLOWS, METALLIC 


Clifford Mfg. Co., Div. of Standard-Thom- 
son Corp., 126 Grove, Waltham 54. 
Mass. 


BELT DRIVES. See Drives, V-Belt. 


BENDERS, BRAKE & SHEARS 
Oil-Less Duplicating) 


O’Neil-Irwin Mfg. Co., Lake City, Minn. 


BERYLLIUM COPPER (Rod, Strip Tube, 
Wire) 


New 


New 


1621 Holland. 


(For 


Beryllium Corp., Dept. 1F, Reading 5, 
a. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW AND BOLT. See Socket 
Serew Keys and Wrenches. 


BLOCKS, PILLOW 
Fafnir Bearing Co., New Britain, Conn. 


manufacturer whose name appears 


Norma-Hoffmann Bearings Corp., Stamford, 


Conn. 
SKF Industries, Inc., Philadelphia 32, Pa. 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal. 

BLOWERS. See Fans and Blowers 

BOLTS. See Fasteners. 

BOXES, METAL. See Cabinets, Sheet 


Metal. 


BOXES and CRATES, WIPEBOUND 
See also Containers, Packaging ard Ship- 


ping 
Rathborne, Hair and Ridgeway Box Co., 
1440 W. 21 Place, Chicago 8, Ill. 


Wirebound Box Manufacturers Association, 
Room 1150, Borland Bldg., Chicago 3. 
Til. 


BRAKES, BENDING. See Benders, 
Brakes and Shears. 


BRAKES, POWER 

Timken-Detroit Axle Co., Brake Division, 
Dept. E-3, Ashtabula, Ohio 

Warner Electric Brake & Clutch Co., 
EM, Beloit, 


BRASS, BRONZE AND COPPER 
All Commercial Forms 
(For Wire. See Wire and Cable, Bare) 


American Brass Company. Waterbury 88. 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys) 

Chase Brass & Copper Co., Dept. EM 251, 
Waterbury 20, Conn. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Bway, N. Y. 5, 
Nw. ¥. 

Hussey & Co., 

Iisco Copper Tube & Products, Ine., 
cinnati 27, Ohio (Copper Tubing) 

Johnson Bronse Co., 570 8. Mill, 
Castle, Pa. (Bronze Bars) 

Revere Copper & Brass, Inc., 
Ave., New York 17, N. 


BRAZING ALLOYS, SILVER 

Baker & Ce., Ine., 113 Astor, Newark 5, 
N. J. 

Chase Brass & Copper Co., Dept. HM 251, 
Waterbury 26, Conn. 


Dept, 


C. G., Pittsburgh 19, Pa. 
Cin- 


New 


230 Park 


General Plate Div., Metals and Controls 
Corp. 46 Forest, Attleboro, Mass 

Handy & Harman, 82 Fulton, New York 
- a ie 5 


Makepeace Co., D. E., Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
a. .. 


Ney Co., 
Conn. 

Union Plate _and Wire Co., 
Attleboro, Mass. 


BRONZE. See Brass, 
also Phosphor Bronze. 


BRUSH CAPS 


Triple ‘‘M’” Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fuller- 
ton Ave., Chicago 39. Ill. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 8S. 52nd 
Ave., Cicero 50, Ill. 
Graphite Metallizing Corp. 
han Ave., Yonkers 3, N 
Keystone Carbon Co., St. Marys, Pa. 
Morganite, Inc., Long Island City 1, N. Y. 
Speer Carbon Co., St. Marys. Pa. 
Stackpole Carbon Co., St. Marys, Pa. 
Superior Carbon Products, Inc., 
George Ave.. Cleveland 5, Ohio. 
Tnited States Graphite Co., 
Saginaw, Mich. 
Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


BUSHINGS 


BEARINGS. See Bearings and Bushings 
COMPOSITION. See Plastics-Custom 
FIBRE. See Fibre, Vulcanized. 
GLASS. See Glass, Technical. 


371 Elm. Hartford 1. 
63 Union, 


Bronze & Copper: 


» 1059 Nepper- 
Y. 


9114 


1621 Holland, 


in this issue, use READER INQUIRY FACILITY, page 187. 
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MICA. See Mica. 
PORCELAIN. See 


Ceramics. 
RUBBER. See Rubber & Rubber Prod 


ucts 
BUTTONS and CLIPS, SNAP 
FASTENER 


Cuyahoga Spring Co., 
Cleveland 2, Ohio 


10251 Berea Rd. 


CABINETS, SHEET METAL (Boxes 
Chassis, Housings, Panels, Racks, 
Tanks). 


Alden Products Co., 117 North Main. 
Brockton 64EM, Mass. 

Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio 

Riester & Thesmacher Co., 15236 W. 25th. 

Cleveland 13, Ohio. 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HARNESSES 
See Harnesses & Assemblies, Wire. 


CAMBRIC, VARNISHED. See Fabrics, 
Insulating. 

CAPACITORS 

Aerovox Corp., New Beford, Mass. 

Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 

Astron Corp., 255 Grant Ave,, Bast New 
ark, N. J. 

Automatic Electric Sales Corp., 1088 W 
Van Buren, Chicago 7, Ill. 

Cornell-Dubilier Electric Corp., Dept. 
H41, South Plainfield, NJ. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Fansteel Metallurgical Corp., North Chi 


cago, Ill. (Tantalum) 
General Electric Co., Capacitor Sales Div., 
Pittsfield, Mass. 
Mallory & Co., Inc., 
6, Ind. 
Radio Materials Corp., 
Chicago 13, Ill. 
Sangamo Electric Co., 
Sprague Electric Co., North Adams, Mass 
Stackpole Carbon Co., St. Marys, Pa. 
Stupakoff Ceramic & Mfg. Co., Latrobe. 
Pa. 


P. R., Indfanapolis 


1708 Belmont Ave., 


Springfield, Ml. 


CARBON AND GRAPHITE: (Contacts 
Electrodes, Anodes, Bearings, Discs 
Piles, Plates, Plungers, Rings, Seals 
ete.) 

Becker Brothers Carbon Co., 8450 8. 52nd 
Ave., Cicero 50, Il. 

Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers 8, N. Y. 

Morganite, Inc., Long Island City 1, N. Y 

Speer Carbon Co., St. Marys. Pa. 

Stackpole Carbon Co., St. Murys, Pa. 

United States Graphite Co., 1621 Holland. 
Saginaw, Mich. 


CASTINGS, ALUMINUM. Bee also Cast- 


ings. Die. 

Aluminum Co. of America, &883F Gulf 
Bidg., Pittsburgh 19, Pa. 

Bound Brook O1l-Less Bearing Co., Bound 


Brook, N. J. 


CASTINGS, BRASS, BRONZE, COPPER 
Allis-Chalmers Mfg. Co., 987A 8. 70th, 
Milwaukee 1, Wis. 


Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 


Johnson Bronze Ce., 570 8. Mill, New 
Castle, Pa. 

Mallory & Co., Ine., P. R., Indianapolis 
6, Ind. 

CASTINGS, DIE 

Allied Products Corp., Dept. B-6, 12643 
Burt Rd., Detroit 28, Mich 

Aluminum Co, of America, 1896F Gulf 
Bldg., Pittsburgh 19, Pa. 


Electric Auto-Lite Co., 
(Aluminum & Zine) 
Gries Reproducer P 108 Willow Ave.. 


New York 54, N 
Madison-Kipp Pag 214 Waubesa Ave.. 


Toledo 1. Ohie 


New York 5 

New Jersey Zine Co., 160 Front, New 
se «6, OR. 6D (Zine Die Casting 
Alloys) 


CASTINGS, GRAY IRON 


Flectrie Auto-Lite Co.. Toledo 1, 
Pyott Foundry & Machine Co., 
Sangamon, Chicago 7, III. 


Ohio 
821 No. 


CASTINGS, PRECISION (Lost-Wax Pro- 
cess) 


Allied Products Corp., Dept. B-6, 12643 
Burt Rd., Detroit 23, Mich. 

Allis-Chalmers Mfg. Co., 937A 8S. 70th, 
Milwaukee 1, Wis. 

International Nickel Co., Ine., 67 Wall, 


New York 5, N. Y. (Nickel and Alloys) 


CATHODE RAY TUBES. See Tubes. 
Cathode Ray. 

CEMENT, CERAMIC 

Titanium Alloy Mfg. Co, Div. of National 


Tead Co.. Niagara Falls. N. Y 
CEMENT. INSULATION AND SEALING 
Bakelite Co.. A Division of Tnion Carbide 

& Carbon Corp., Dept. BV-20, 30 E 

42nd. New York 17, N. Y. 





PRECISION COIL FORM BOBBINS... 
UNE 15 to 20% stronger... YET LIGHT /N WE/GHT/ 


And Precision Bobbins Offer Better 
Insulation, Moisture-Resistance and 
Heat-Dissipation 


Spiral winding and heat-treated compression makes Precision Bobbins far 
stronger—increases insulation, moisture-resistance and heat-dissipation, 
as well. Moreover, Precision Bobbins permit the winding of coils to closer 
tolerances with fewer rejects—due to a new plastic-coated core. This core 
anchors the flanges, keeps them positioned during winding. 


We can give you flanges with leads, slots, holes or plain—and all types 
can be furnished flat, recessed or embossed to fit any mounting. Tube ends 
are swaged to lock flanges in place. Precision Bobbins can be made any 
shape, any size—round, square, rectangular—in dielectric Kraft. Fish 
Paper, Cellulose Acetate or combinations. 

Send Specifications for Sample And Ask for New Mandrel List of 1000 Sizes 


PRECISION PAPER TUBE CO. 


2035 WEST CHARLESTON STREET * CHICAGO 47, ILLINOIS 
Plant No. 2, 79 Chapel Street, Hartford, Conn. 


i gen RIERA eRe Rte Be 
Gy, LEB 


AKER | 


OF PLATINUM, PALLADIUM AND SILV 


SRR SSS As Shuai Ss tical nas 


E make a wide variety of contacts 

in platinum, palladium and silver, 
both pure and in their many alloys, so that 
we are able to supply you with what you 
need for any particular application. These 
include rivets, studs, screws, steel-back and 
solder-back buttons, washers, discs, rods, 
rings and special shapes and stampings. 
We supply them to practically any speci- 
fied dimensions for attaching by riveting, 
staking, brazing or welding. 


Write us if you have any contact problem. 
We shall be glad to consult with you. 


BAKER & CO., INC. 


113 ASTOR STREET 
NEWARK 5, N. J. 


SEILER EEE nas 
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ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ibs.; Underwriters accepted. 





3 types, many sizes, to fit any cord or cable connection. 






GRIPMASTER ALL-METAL TYPE 









A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with o pair of special pliers. 
Made in one piece and available 

in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 

against loosening. 


GRIPMASTER CLICKON TYPE 






All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull ond prevents un- 
ravelling of insulation. 7 sizes. 


GRIPMASTER INSULATED TYPE 


For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 








pce 


WIRE BINDING SLEEVES 
For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


GEORGE WALKER COMPANY 


FACTURE F GRIPMASTER STRAIN RELEEF 
PASSAIC NEW JERSEY 
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Borden Co., Chemical Div., Dept EM-11, 
350 Madison Ave., New York 17, N. Y. 

du Pont de Nemours Co., E. 1., Finishes 
Div., Wilmington 9s, Del. 

Durez Plastics & Chemical, Inc., 1306 
Walck Koad, N. Tonawanda, N. Y. 
General Electric Cu , Chemical Dept. 8-11, 
1 Plastics Ave., DPittstietu Mass. 
National Electric Coil Co. Columbus 

Ohio 


16, 


Products Research Co., 5426 San Fernando 
Kd., Glendale 3, Calif. 

Sauereisen Cements Co., 1045 N. Canal, 
Pittsburgh 15, Pa. 

Spring Pucking Corp., 332 So. Michigan 
Ave., Chicago 4, Il. 


Titanium Alloy Mig. Co., Div. of National 
Lead Co., Niagara Falls, NY. 

Zophar Mills, Inc., 117 Twenty-sixth, 
Brooklyn 32, N. Y. 


CERAMICS 

Standard Porcelain (low-volt) (A) 
Kefractory Porcelain (B) 
High-voliage Porcelain (Cc) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite (Lava) (F) 
Titanates (G) 
Cement- Asbestos (H) 


Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, Ohio (AB) 

American Lava Corp., Chattanooga 5, 
Tenn. (ADEFG) 

Ceramic Specialties Co., 444 W. Sixth, 
East Liverpool, Ohto (A) 

Colonial Insulator Co., 907 Grant, Akron 
11, Ohio (ABCE) 

Garfield Mfg. Co., Garfield 1, N. J. (H) 

General Ceramics & Steatit« Corp., Keas- 
bey, N. J. (ABCDEFG) 

Illinois Electric Porcelain Co., Macomb, 
Ill. (AC) 

Knox Porcelain Corp., Knoxville 1, Tenn. 
(ABC) 

Louthan Mfg. Co., East Liverpool, Ohie 
(ABDEF) 


New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. (ABE) 


Porcelain Products, Inc., Parkersburg, 
W. Va. (ABC) 

Richardson Co., 2799 Lake St., Melrose 
Park, lll. (H) 

Rostone Corp., 123 8. Earl Ave., Lafa- 
yette, Ind. (H) 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A) 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABF) 

Steward Mfg. Co., D. M., Chattanooga, 
Tenn. (DFG) 

Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. (ABEF) 

Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. (EG) 
Universal Clay Products Co., 1540 E. 


First, Sandusky, Ohio (A) 
CHAINS, BEAD. See Bead Chains 


CIRCUIT BREAKERS 


Allis-Chalmers Mfg. Co., 957 A 8S. 70th, 
Milwaukee 1, Wis. 
Fasco Industries, inc., 
chester 2, N. Y. 
General Electric Co., Apparatus 
Schenectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, 
ton, N. J. 

Square D Co., 6060 Rivurd, Detroit 11, 
Mich. 

Westirighouse Electrie Cerp., P.O. Box 868, 
Pittsburgh 30, Pa. 


100 Augusta, Ro- 


Dept., 


Tren- 


CLAMPS, GROUND 


Burndy Engineering Co., 
54, N. Y. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio 


CLAMPS, TEST 


Burndy Engineering Co., Inc. 
54, N. Y. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


Inc., New York 


New York 


CLEANING COMPOUNDS, METAL 


CLIPS, SNAP. See Rings, Retainer & 
Snap. 

CLOTH, INSULATING. See Fabrics, In- 

sulating. 


CLOTH, TRACING. See Tracing Cloth, 
Film & Paper. 


COAXIAL CABLE. See Wire and Cable, 
Insulated. 


CLUTCHES 


Twin Disc Clutch Co., Racine, Wis. 
Warner Electric Brake & Clutch Co., Dept. 
EM, Beloit, Wis. 


COIL CORES AND FORMS 


Accurate Paper Tube Co., 854 N. Noble 
St., Chicago 22, Ill. 

Alden Products Co., 117 North Maia, 
Brockton 64EM, Mass. 

Cleveland Container Co., 
Ave., Cleveland 2, Ohio 

Gries Reproducer Cerp., 108 Willow Ave., 
New York 54 N. Y. 


6201 Barberten 


Paramount Papet Tube Corp., 612 Lafa- 
yette, Fort Wayne 2, Ind. 


Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill 

Stackpole Carbon Co., St. Marys, Pa 
(Screw-type, Molded Iron) 

COILS and WINDINGS 

Coto-Coil Co., Inc., 65 Pavillion Ave., 
Providence 5, K. I 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Inc., Dean W., 3414 Mil 
waukee Ave., Chicago 41, Ill 

Electric Auto-Lite Gv. Port Huron, Mich. 

Federal Telephone and Radic Corp., 100 
Kingsland Rd., Clifton, N. J. 

Five Star Co., 220 Mixville Rd., West 
Cheshire, Conn. 

General Electric Co, Apparatus Dept... 


Schenectady 5, N. ¥ 


Master Appliance Mfg. Co., Fourth & On- 


tario, Racine, Wi»s 
National Electric Coil Co., Columbus 16, 
Vhio 


Nothelfer Winding Laboratories, 11 Albe- 


marle Ave., Trenton 3, N. J 

Radio Corp. of America, Commercial En- 
gineering, Sec. 41FR, Harrison, N. J. 

Wilmington Coil Co., Hichardson Park, 
Delaware 

Wheeler Insulated Wire Co., Inc., 1102 


East Aurora, Waterbury 20, Conn. 
COIL WINDING MACHINES 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


Radio Corp. of America, Commercial En 
gineering, Sec. 41FR, Harrison, N. J. 

Universal Winding Co., P.U. Box ils, 
Providence 1, R. I. 


COMMUTATORS 


Electro Tec Corp. So Hackensack, N. J. 
Kirkwood Commutator Cco., 1345 Carnegie 
Ave., Cleveland 15, Ohio 
Toledo Standard Commutator Co., 1111 

Beehler, Owosso, Mich. 

Triple “‘M’’ Electronents Div., Midwest 
Molding Co., 4630 W. Fullerton Ave., 
Chicago 39, Ll. 

Nippert Electric Products Co., 1750 W. 
Mound, Box 1903, Columbus 16, Ohio 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS and SLITTERS 


ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; aiso Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Varnishes, 
Compounds and Resinr 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, 1504 N. 
Fourth, Harrisburg, Pa. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

American Brass Co., Waterbury 88, Conn. 

Burndy Engineering Co., Inc., New York 
54, N. Y. 

Cannon Electric Development Co., Dept. 
E118, 3209 Humboldt, Los Angeles 31, 
Calif. 

General Electric Co., Construction Mate- 
rial Dept., Bridgeport 2, Conn. 

Ideal Industries, Ine., 1008 Park Ave., 
Sycamore, Ill. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio 

Joy Mfg. Co., Mines Equipment Div., 
Henry W. Oliver Bidg., Pittsburgh 22, 
Pa. 

Krueger & Hudepohl, 
cinnati 2, Ohio 

Rodale Mfg. Co., Inc., 

Kiussell & Stoll Co., 
New York 7, N. Y. 

Scintilla Magneto Div., Bendix Aviation 


Inc., 


Walsh Bidg., Cin- 


Emmaus, Pa. 
Inc., 125 Barclay, 


Corp., Sidney, N. Y. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 2 

Soreng Mfg. Corp., Dept. M16, 9555 
Eden Ave., Schiller Park, Ill. 

Thomas & Betts Co., Inc., 36 Butler, 
Elizabeth 1, N. 


CONTACTORS, MAGNETIC. See Relays 
& Contactors. 


CONTACTS AND CONTACT POINTS 


Baker & Co., Inc., 113 Astor, Newark 5. 
N. J. 

Brainin Co., C. 8., 
Vernon, N. Y. 

Fansteel Metallurgical Corp., North Chi- 


318 Washington, Mt. 


cago, Ill. 
General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass. 
Gibson Electric Co., 98349 Frankstown 


Ave., Pittsburgh 21, Pa. 
Graphite Metallizing Corp., 1050 Nepper- 
han Ave., Yonkers 3, N. Y. 
Keystone Carbon Co., St. Marys, Pa. 
Makepeace Co., D. E., Attleboro, Mass. 
Mallory & Co., Inc., P R., Indianapolis 
6, Ind. 





To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 187. 


ELECTRICAL MANUFACTURING 


For the Right Voltage 
in the Right Place 


TRANSFORMERS 


Ferranti Transformers are manufactured in a wide range of 
styles and sizes to meet your control and power problems... 
carefully engineered and painstakingly produced for sound 
and dependable operation. Submit your requirements for our 
engineering service and prompt quotations. 


FERRANTI ELECTRIC, INC. 


30 Rockefeller Plaza * New York 20, N. Y. 
NORMAL OR HIGH REACTANCE TYPES 





WANTED—ENGINEER 


for work on 


Electrical Control Techniques— 
Control Circuit Design— 


Relay Applications 


We have several attractive openings for electrical 
engineers with experience in the application of re- 
lays, stepping switches, and similar components to a 
wide variety of electrical control circuits and ap- 
paratus. Special consideration will be given to ap- 
plicants with experience in designing control circuits 
or in the determination of relay characteristics to 
meet conditions of use. 


Our organization is a well established leader in the 
field of electrical control techniques for industrial 
and military uses and is now embarking on a pro- 
gram of expansion affording unusual opportunities 
for progress. Applications will be treated in full 
confidence. Address W. B. Near, Personnel Director. 


AUTOMATIC ELECTRIC COMPANY 


Originators of the Automatic Telephone 


Makers of Communication and Control Systems and Equipment 


1033 West Van Buren Street, Chicago 7, Illinois 
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MMM is completely equipped to. supply 
many stock sizes or customolded to order 


Write for stock list showing available sizes in MMM 
Brush Caps, Internal and External Threads, with and 
without screw driver slots, or specified variations. 
MMM can also supply some stock sizes in Commu- 
tators and Brush Holders. Just attach the coupon to 
your letterhead. Inquiries handled promptly. 


Brush Holders Commutators 


Stock Sizes or molded to order. Molded Shell or Molded Segmented Type 
—_> Some Stock Sizes Available. 


All Plastic or 
Combination. 
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BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL 
HARTFORD 6, CONN. 


NEWARK ON hee 


of oF 









AOR BALE 


RECTANGULA 
SQUARE 
ROUND 


Spiral Wound PAPER TUBES 


-450” to 25” I.P. 42” to 30” L. 


Used by leading manufac- 
turers to insure coil 
accuracy and stability. 
Hi-Dielectric. Hi-Strength. 
Kraft, Fish Paper, Red 
Rope or any combination 
wound on automatic ma- 
chines. Tolerances + 
-002”. Also moisture- 
resistant Shellac-Bound 
Kraft tubing. Vast range of 
stock arbors. Special tubes 
engineered to your speci- 
fications. 


WRITE 
ON COMPANY 
LETTERHEAD FOR 


STOCK ARBOR 
LIST OF OVER 
1000 SIZES 


PAPER TUBE CORP. 
612 Lafayette St., Fort Wayne, Ind. 
Mfrs. of Paper Tubing for the Electrical Industry 
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| CONTROLS, 


| Allen-Bradley Co., 


| General Electric Co., 


Ney Coa, J. M., Elm, Hartford 1, 
Conn. 

Stackpole Carbon Co., St. Marys, Pa. 

Union Plate and Wire Co., 63 Union, 
Attleboro, Mass. 


CONTACTS, CARBON. See Carbon and 
Graphite. 
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CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J. 


CONTAINERS, PACKAGING and SHIP- 
PING. See also Boxes and Crates, Wire- 
bound. 

Gair Co., Inc., 
York 17, N. ¥ 

Gaylord Container Corp., St. Louis 2, Mo. 

Rathborne, Hair and Ridgeway Box Co., 
1440 W, 21 Place, Chicago 9, Ill. 


CONTRACT MANUFACTURING 


Atentenm Goods Mfg, Co., Manitowoc, 

vis. 

Chase Brass & Copper Co., Dept. EM 251, 
Waterbury 20, Conn. 

Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 3, Wis. 

Reynolds Metals Co., Parts Div., 2055 So. 
Ninth, Louisville 1, Ky. 


Robt., 155 E. 44th, New 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 


Allis-Chalmers Mfg. Co., 937A 8. 70th, 
Milwaukee 1, Wis. 
Arrow-Hart & Hegeman Electric Co., 103 


Hawthorn, Hartford 6, Conn. 
Bogue Electric 
Iowa Ave., 
Electro Switch Corp., 
Weymouth 88, Mass 
— Electric Co., 1024 McKee, Batavia, 


Manufacturing Co., 60 
Paterson 3. N. J 


167 King Ave., 


1 

General Electric Co., Apparatus Dept.. 
Schenectady 5, N. Y. 

Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. Y. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 


Ward Leonard Electric Co., 34 South, 
Mt. Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


PHOTOELECTRIC. 
See Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches. 
Thermostats. 


1316 8. Second, Mil- 


American General, Thermostat Corp., 
2060 Bronx, New York 60, N. Y. 

Barber-Colman Co., Rockford, Ill 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Fenwal, Inc., 


waukee 4, Wis. 


16 Pleasant, Ashland, Mass 

Apparatus Dept., 
Schenectady 5, N. Y. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngwood, Pa. 
Spencer Thermostat Div. of Metals & Con- 
trols Corp., 106 Forest, Attleboro. Mass. 
Square D Co., 4041 N. Richards, Milwau- 

kee 12, Wis. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 
huysen Ave., Newark 5, N. J 


CONTROLS, REMOTE. See Push Button 
Stations; Relays and Contactors, 
Switches. 

COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM. See Beryllium 
Copper. 


CORD and TWINE, ARMATURE and 
|; COIL 


| Mitchell-Rand Insulation Co., 


| Cornish Wire Ce., 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 

Inc., 51 
Murray, New York 7, N. Y. 

eeeeg, Seles Co., Inc., 309 N. Jay, Rome 


N. A 
Westinghouse Electric Corp., P.O. Box 968, 
Pittsburgh 30, Pa. 


CORD, INSULATED. 
Cable, Insulated. 


See Wire and 


CORD, RESISTANCE LINE. See Resis- 
tance Line Cords. 


CORD SETS 
Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 
Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 
15 Park Row, 
New York 7, N. Y. 
Electric Auto-Lite Co., Toledo 1, Ohio. 


Inc., 


614 Freyling- 


Essex Wire Corp., Monticello, ind. 

General Electric Co., Construction Mate- 
rials Dept., Bridgeport 3, Conn. 

Joy Mfg. Co., Mines Equipment Div., 
Henry W. Oliver Bldg., Pittsburgh 22, 


Pa. 

Koiled Kords, Inc., Box K, New Haven 
14, Conn. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Riverside Electrical Mfg. Co., 10221 Mich 


igan Ave., Dearborn, Mich. 

Runzel Cord & Wire Co., 4723-81 Mont- 
rose Ave., Chicago 41, TL 

United Manufacturing & service Co.. 


403 S. 6th, Milwaukee 4, Wis. 
U._S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 
Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


CORES, POWDERED METAL. See Cores, 
Transformer; Pewdered Metal Products. 


CORES, REFRACTORY. See Ceramics. 


CORES, TRANSFORMER 


Acme gonial Corp., 356 Water, Cuba, 


Arnold Engineering Co., Marengo, Ill. 

Westinghouse Electric Corp., F. O 
868, Pittsburgh 30, Pa. 

CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9506 Arch, Lancas- 
ter, Pa. 


COUNTERS 


Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 
na Signal Corp., 202 20th, Moline 1, 


4101 No. Ravenswood 


Streeter-Amet Co., 


Ave., Chicago 13, Ill. 

Veeder-Root, Inc., Hartford 2, Conn. 

COUPLINGS, FLEXIBLE 

— Mfg. Co., Erie, Pa. (Bonded Rub- 
er) 

Lovejoy Flexible Coupling Co., 5020 W 
Lake, Chicago 44, IIl. 

Sier-Bath Gear & Pump Co., Ine., 9244 


Hudson Blvd., North Bergen, N. J 
Twin Dise Clutch Co., Racine, Wis. 
Westinghouse Electric Corp., P. O. Bos 

868, Pittsburgh 30, Pa. 


DIAL LIGHT ASSEMBLIES. See Lights 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 

Chicago Thrift-Etching Corp., 1555 No. 
Sheffield Ave., Chicago 14, Ill. 

Mica Insulator Co., Schenetady 1, N. Y 


Sillcocks-Miller Co., 26 W. Parker Ave., 
Maplewood, N. J. 


DIE CASTINGS. See Castings, 


DIE CASTING MACHINES 
Kux Machine Co., 3942 W. Harrison st.. 
Chicago 24, . 


DIELECTRIC HEATING UNITS. 
High-Frequency Heating Units. 


DRAFTING EQUIPMENT and 
MATERIALS 


Eastman Kodak Co., Rochester 4, N. Y¥ 
Keuffel & Esser Co., Hoboken, N. J 


Die 


Ree 


DRILLS, AIR FEED 

Keller Tool Co., Grand Haven, Mich 
DRIVES, ELECTRONIC 

General Dept 


Electric Co., Apparatus 

Schenectady 5, N. Y. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. ““VS’ 

Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 


DRIVES, FLUID POWER 
Twin Dise Clutch Co., Racine, 


DRIVES, V-BELT 


Allis-Chalmers Mfg. Co., 937A 8. 170. 
Milwaukee 1, Wis. 

Gerbing Mfg. Corp. 650-J West Washing- 
ton Blvd., Chicagce 6, Tl. : 

Lovejoy Flexible Coupling Co., 5020 W. 
Lake, Chicago 44, Tl 


Wis. 


Maurey Manufacturing Corp., 2912 8 
Wabash Ave., Chicago 16 Ill 
Pyott Foundry & Machine Co., 321 No. 


Sangamon, Chicago 7, Tl. 


DUPLICATING MACHINES, DIELESS 
See Benders, Brakers & Shears. 


ELECTRICAL SHEETS. See Steel, Elec- 
trical. 


ELECTRONIC COMPONENTS. 
Specific headings. 


See 


ENAMELING SHEETS. See Steel, Com- 
mercial Forms & Grades. 


ENAMELS. See Lacquer, Enamels & 


Varnishes, Finishing. 


EYELETS & GROMMETS 

American Brass Co. Waterbury Brass 
Goods Branch, Waterbury 20. Conn. 

Chase Brass & Copper Co., Dept. EM 
251, Waterbury 20, Conn. 


FABRICS, ELECTRICALLY CONDUC- 
TIVE 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 187. 
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fastest- 


KEEP — FLYING! 
simplest- 
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‘Ns | surest way 





fH | fo connect 

-~ ~ SUPERIOR | 

CARBON 
BRUSHES 


or more 
wires 









Small parts like brushes on electric 
motors are very vital on our fighting 
planes. Ordinary motor brushes tend 
to disintegrate rapidly at high alti- 
tudes. Contrariwise, Superior Grade 
B-54, tested on a permanent magnet 
motor for 200 hours at 50,000 feet, 
wore at the rate of a mere .14 inch 
x 10-4 per hour. Estimated life— 
over 2000 hours. 


Our engineers are at your service. 















ACTUAL SIZE 





SUPERIOR CARBON PRODUCTS, INC. 
9114 GEORGE AVENUE e CLEVELAND 5, OHIO 
ena No. 1,933,555 


paar 
Aye Ae BRUSHES 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


ANNOUNCEMEN 2 coe They’ll help you make more wire 



































| connections per minute and per 

. || hour . . . simplify and speed u 
ELECTRO ENGINEERING || assembly o lag a = 
- help to make perfect 


PRODUCTS CO., Inc. I experience 


connections every time ! 
has moved to 


CUT WIRE IDEAL Wire-Nuts do away with 

609 WEST LAKE STREET solder, tape and tools—with tricky 
Chicago 10, Ill. | CONNECTING open flame. Just screw them on— 

, TIME IN THE the helical cone spring insert twists 


and now have available greatly expanded 





the stripped wires, grips them like 





Production, Engineering and Development | PRODUCTION OF a nut on a bolt. Pull proof and 
facilities for the manufacture of |  —s @ Appliances shake proof IDEAL “Whee den 
| > 
tae ae ot ottes © Fixtures make neater, perfectly insulated 
ise ee Gee” Cotman Renate tite ¥1 ao connections that are stronger me- 
| | Machinery chanically and better electrically. 
’ — oe Use them once and you'll never 
aan make wire connections any other 
DESIGNERS ENGINEERS Mechines way! Proved by 27 year perform- 














ance record—millions in use! 
Sold through Leading Distributors 


MANUFACTURERS 


Molded & Fabricated 


RUBBER PRODUCTS MAIL COUPON FOR aes 


Defense Orders 









ee ee ee ae 





















Giv IDEAL INDUSTRIES, |! 
Proper Om ' 1008 Park Avenve, Soames Ilinois ¢ 
LARGE CHICAGO § Please send free samples of IDEAL ‘‘Wire-Nuts**. ‘ 
al | WAREHOUSE STOCKS 6 wees... awww. § 
Our Enlarged Modernized Plant 0 we. cae f 
All Phones HArrison 7-8290 Sencsieeiiiees aad ‘ 
gong binations from two ‘ a 7 a ae ee i 

he Ne. 18 te 3 Ne. 10, 

ETI INDIA RUBBER WORKS inc. “aeeeeete solid er stranded. a re : 
571 WEST POLK STREET < «CHICAGO 7, ILLINOIS. g Asccess . ' 
WRITE FOR COMPLETE CATALOG 44 SSeS eee oe ena 
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FASTENING ECONOMIES 


Start at the Drawing Board 


Include 
HOLTITE Fasteners 
in your 
NEW 
designs 



































































































. Many designers, well sihotuied of modern fastener 
developments, are effecting important economies as 


der the broad solide and advanced as- 
techniques offered by today’s standard 


=a a 
SCREW COMPANY 


New Bedford. Massachusetts, U.S.A. 
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FABRICS, 


INSULATING 


(Sheets and 
Tapes) 

Glass-Fiber, Varnished Cambric, Cotton. 
Linen, Silk, etc. See also Tubing and 
Sleeving, Braided Fabrics; Tape and 
Sheeting, Synthetic Resins) 

Bentley-Harris Mfg. Co., Dept. M-6, 


Conshohocken, Pa. 


Celanese Corp. of America, Plastics Div., 


ig * 180 Madison Ave., New York 
Electro-Technical Products Division of 


Sun Chemical Corp., Nutley 10, N. J. 
General Electric Co. Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Glass Fibers, Inc., Waterville, Ohio 
I aa Manuf; 
nsulation anufacturers C 56 
Washington Blvd., Thteane ne “ 
Irvington Varnish & Insulator Co., Irving 
ton 11, N. J. 
aeine- Manville, Box 290, New York 16, 
Mica ee Co., Schenectady 1, N. Y. 
ee Mining & Mfg. Co., St. Paul 6, 
Minn 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. 
National Electric Coil Co., 


Colum 
Ohio. bus 16, 


National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
New Jersey Wood Finishing Co., Elec- 
Tae Insulation Dept., Woodbridge, 
Owens-Corning Fiberglas Corp., Textile 
Products Div., a, 866, 16 E. 56th 

St., New York 22. N. Y. 

Van Cleef Bros., en 7800 Woodlawn 
_Ave., Chicago 19, III. 

——<. Sales Co., Inc. 309 N. Jay, Rome 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

FANS & BLOWERS 

meer Electric & Mfg. Co., St. Louis 

Fasco Industries, Inc., 100 Augusta, 
Rochester 2. N. Y. 

Heinze Electric Co., 685 Lawrence, Low 
ell, Mass. 

Robbins & Myers, Inc., Motor Div., Dept 
C-61 Springfield 99, Ohio 

FASTENERS. (Bolts & Nuts; Pins: Riv- 
ets; Screws; Washers.) 

Bolts and Nuts 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal Lock Spring Assembly Nuts 


(D) 
Screw Thread Inserts (E) 
Headed and Rolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 
Spade Bolts (S) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 
Aluminum Co. of America, 1896F Gulf 

Bldg., Pittsburgh 19, Pa. (A) 
American Screw Co., Willimantic, Conn. 
(BF), (Cold Headed Screws) 
=n, pers Co., Inc., New York 
Chase Brass & Copper Co., Dent. EM 
251 Waterbury 20, Conn. (ABCF) 
Clark Bros. Bolt Co., Milldale, Conn 
(ABF) 
Continental Screw Co., New Bedford. 
Mass. (AB) 
Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. J. (ACDE) 


Elco Tool & Screw Corp., 1916 Broadway. 


Rockford, Ill. (ABF) 

Forman Insulating Screw Corp., 401 
Broadway, New York 13, N. Y. (BE) 
(Insulated) 

Groov-Pin Corp., 2017 Kerrigan Ave., 
Union City, N. J. (EF) 


Harper Co., H. M.,.8204 Lehigh Ave., 


Morton Grove, Ill. (ARC) 

Heli-Coil Corp.. 47-236 Thirty-Fifth, 
Long Island City 1, N. Y. 
(E) 

Keystone Bolt & Nut Corp., 127 Church 
New York 7. N. Y¥ 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland z, Ohio (ABCDF) 

= Co., 66 Cordier, Irvington 11, N. J. 
( 


Parker-Kalon Corp., 200 Varick, 
York 14, N. Y. (AB) 
Pheoll Mfg. Co., 5700 
Chicago 50, Ill. (ABC) 


New 


Roosevelt Rd., 


Progressive Mfg. Co., 44 Norwood, Tor- 

rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt & Nut 

Co., Port Chester, N. Y. (AB) 

— Mfg. Co., Waterville 14, Conn. 
) 


Shakeproof, Inc., 
Chicago 39, Ill. 
South Chester Corp., 


2501 N. Keeler Ave., 
(D) 
1409 Finance Bldg., 


Philadelphia 2, Pa. (CDEF) 

Standard Pressed Steel Co., Box 594. 
Jenkintown. Pa. (A) 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Il. 

fhompson-Bremer Mfg. Co., 1640 W. 


Hubbard, Chicago 22, Ill. (C) 
Tinnerman Products, Inc., 2040 Fulton 
Road, Cleveland 13, Ohio. (D) 
Wenco Mfg. Co., 1136 West Hubbard. 
Chicago 22. Ill. (S) 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 
Chase Brass & Copper Co., Waterbury 


20, Conn. (F) 
713 Chauncey, 


Driv-Lok Pin Co,, 
more, Ill. (G 

Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. J. 


Syca- 


Groov-Pin Corp., 2017 Kerrigan Ave., 
Union City, N. J 2 
Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio. (F) 

Simmons Fastener Corp., 1752 North 
Broadway, Albany 1, N. Y. (CD) 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, 

Pre-Assembled Washers and Screws 

American Screw Co., Willimantic, Conn. 

Certinental Screw Co., New Bedford, 
Mass. 

Elco Tool & Screw Corp., 1916 Broad- 
way, «aweckford, Ill, 

Lamson & ee Co., 1981 W. 85th, 


Cleveland 2, U.. 
Russell, Burdsal' & Ww /ard Bolt & Nut Co., 


Port Chester, N 
Scovill Mfg. Co., Water ille 14 Conn. 
2501 N Keeler Ave., 


Shakeproof, Inc., 

Chicago 39, Ill. 

South Chester Corp., 1409 Finance Bldg., 
Philadelphia 2, Pa. 

Recessed Head Screws 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, ze 
American Screw Co., Willimantic, Conn. 


Camcar Screw & Mfg. Corp., Rockford, Ill. 
Central Screw Co., Chicago, Ill. 


Chase Brass & Copper Co., Dept. EM 
251, Waterbury 20, Conn. 

Continental Screw Co., New Bedford, 
Mass. 

Elco Tool & Screw Corp., 1916 Broad- 
way, Rockford, Ill. 

Great Lakes Screw Corp., Chicago, Ill. 
Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio. 

National Lock Co., Rockford, Ill. . 
Parker-Kalon Corp., 200 Varick, New 
York 14, N.Y. 

Pheoll Mfg., Co., 5700 Roosevelt Rd., 


Chicago 50, Ill. 
Rockford Screw Products Co., Rockford, 


Ill. 
Russell, Burdsall & Ward Bolt & Nut Co., 


Port Chester, N. Y. 
Waterville 14, 


Scovill Mfg. Co., Conn. 
Screw Research Association, The, 706 
Union Trust Bldg., Providence 3, Ohio. 


Keeler Ave., 


South- 


Shakeproof, Inc., 2501 N. 
Chicago 39 Til. 


Southington Hardware Mfg. Co., 


ington, Conn. 
Sterling Bolt Co., 4638 W. Lake, Chi 
cago 44, Tl. 
Wales-Beech Corp., Rockford, Ill. 
Rivets 
Allmetal Screw Products 


Co., Inc., 33 
ce, 


Greene, New York 13, : ; 
Aluminum Co. of America, 1896F Culf 
Bldg., Pittsburgh 19, Pa. " 
Chase Brass & Copper Co., Waterbury 
20, Conn. 
Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Ill. 
Clark Bros. Bolt Co., Milldale, Conn. 


du Pont de Nemours ‘& Co., In., E. L., 
Explosives Dept., Wilmington 98, Del. 
Gries Reproducer Corp., 108 Willow Ave., 


New York 54, N. Y. 
Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, III. 
Church, 


Keystone Bolt & he Corp., 127 
New York 7, Zz. 

Progressive Mfg. a 44 Norwood, Tor- 
rington, Conn. = 

Russell, Burdsall & Ward Bolt & Nut Co, 


Port Chester, N. 
South Chester Corp., 1409 Finance Bldg., 


Philadelphia 2, Pa. 


Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill 

Screws—Cap and Set, Machine (H); 
Self-Tapping (J) 

Allied Products Corp., Dept. B-6, 12648 
Burt Rd., Detroit 23, Mich. 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (H) 
Aluminum Co. of America, 1896F Gulf 
Bidg., Pittsburgh 19, Pa. + 
American Screw Co., Willimantic, Conn 

(HJ) 
Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 


& Copper Co., Dept. EM 
Conn, = (H) 

illdale, Conn. 
a ‘New Bedford. 


Chase Brass 
251, Waterbury 20, 

Clark Bros. Bolt Co., 

Cminate Co., 
Mass. ( 

Eleo Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (HJ) 

Forman Insulating Screw Corp., 401 
Broadway, New York 13, N. Y¥. (H) 


(Insulated) 
Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ili. (J) 


Keystone Bolt & Nut Corp., 127 Church, 


New York 7, N. 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio. (KL) b 
Parker-Kalon Corp., 200 Varick, New 

York 14, N. Y. (HJ) 
Pheoll Mfg. Co., 5700 Roosevelt Rd. 


(HJ) 


Chicago 50, Ill. 
eas: . 44 Norwood, Tor- 


a aoe a f= 

rington nn ss 

Russell, Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 

Scovill Mfg. Co., Waterville 14, Conn. 
(HJ) 

Set Screw & Mfg. Co., 112 Main, Bartlett, 
Ill. (H) 

Shakeproof, im... 2001, N. Keeler Ave., 
Chicago 39, . ) 

South Chester Corp., 1409 Finance Bldg. 
_Philadelphia 2, Pa. (HS) 


— 





To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 187. 
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BARCOL 
MOTORS 

























SERVO MECHANISMS 
TELEVISION TUNERS 
ANTENNA ROTATORS 
RADIO TUNERS 
VOLTAGE REGULATORS 
RECORDER PEN DRIVES 
X-RAY CONTROLS 
pH CONTROLLERS 
SHIPS’ LOGS 
AIRCRAFT TRAINERS 


Adaptable ta... 


Two-Phase Power Supply 
Capacitor Operation 
Electronic Control 










Shaded-Pole Type « No Com- 
mutator « No Arcing Contacts 
e 25-60 Cycles « 1/5000 to 
1/50 Horsepower « With and 
Without Reduction Gearing 






Immersion in Oil 
Army-Navy Specifications 


OTHER BARCOL MOTORS: UNIDIRECTIONAL, 
SYNCHRONOUS, AND ASYNCHRONOUS. 


BARBER-COLMAN COMPANY 


ROCKFORD-ILLINOIS 






Style R44; 
size of enclosure 
2%. x3x 33% in. 




















TOLEDO STANDARD’ / 
COMMUTATOR CO. 
“Over 50 Years of Leadership” 


A complete line for ORIGINAL EQUIPMENT manu- 
facturers, as well as REPAIRS and REPLACEMENTS. 







Does dependability sell 
your equipment? 









In your product designs for 
machinery and equipment 
rated up to | hp., specify 


this improved FURNAS reversing controller . . . a top 
THE ANSWER TO ALL YOUR COMMUTATOR quality switch you'll find in daily service on scores of lead- 


PROBLEMS— TOLEDO STANDARD ing machines. Whatever your motor control problems— 
Remember the Address— you will be interested in our catalog showing the FURNAS 

1111 Beehler Street Owosso, Michigan line of controllers for hand, foot, or automatic operation. 
QUALITY — DEPENDABILITY — SERVICE || Write for Catalog 48 sent on request. Furnas Electric 
Company, 1024 McKee Street, Batavia. Illinois 








CUT COSTS WITH The FURNAS R44 controller (1 hp., 550v AC max.) breaks 
3 lines of a 3-phase motor. This switch can be adjusted to 


P L A S ¥ U R B 0 maintained or momentary contact action. Renewable cop- 
BLOWER WHEELS! per contacts; built with arc shields to prevent flash-over. 





Molded contact boards with barriers between terminals. 
PLASTURBO blower wheels give you light Radial steel handle with red plastic molded knob. Steel case 
weight, less noise and increased efficiency. and cover baked enamel gray. 


Dimensional stability and uniform concen- 
tricity assure smooth, vibrationless operation. 
Injection molded in one piece of thermo-setting 
plastic material for strength and durability. 
Now being used in blowers, hair dryers, pro- 
jectors and many other applications. 


Send for samples of sizes now available. For ws / it be PX 


quotations send prints or samples. 


APPLIANCE MFG. CO. Ye | | MOTOR CONTROLS 


RACINE, WISCONSIN 


A quality switch throughout. 
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Kinkless 
Safeguard 





for Removable Parts 


IF your product has removable 
parts which can be mislaid, 
dropped and broken, or lost, 
add usefulness and sales appeal 
at negligible cost by securing 
these parts with Bead Chain. 
Bead Chain provides the ideal 
safeguard for caps, covers, hasp 
pins, wedges, alarm hammers 
and other important parts. 
Strong, light, rust proof, com- 
pletely flexible, it cannot kink, 
bind or jam. Free swiveling 
action makes Bead Chain es- 
pecially adaptable for screw 
type parts. Made in five bead 
sizes, and in all metals and 
finishes. Attachments available 
for every need. For the finest 
retainers specify Bead Chain. 


THE BEAD CHAIN MANUFACTURING CO. 
13 Mountain Grove St., Bridgeport 5, Connecticut. 


Manufacturers of: BEAD CHAIN — the kinkless chain of a thousand uses, 
for fishing tackle, novelty, plumbing, electrical, jewelry and industrial 
products; MULTI-SWAGE — the most economical method of producing 








Trade Mark small tubular metal parts for electronic and mechanical applications. 






air conditioning, packaging, refrigeration, 
air, printing equipment, etc. 


The 
tremely fast action and large capacity for liquids, air and inert gases! 


“M“ Series valves are approx. 4%” high, yet have ex- 


They have soft insert seats to prevent leakage — will operate in any 
position— nylon fabric coated diaphragm for long life —max. power 
consumption 10 watts—continuous duty! M-2 two-way normally closed 
— 5 to 150 p.s.i.—port size ¥%" or “2”; orifice ¥e’ — pilot operated. 
M-3 three-way normally closed, three-way normally open or direction- 
al flow—20 to 150 p.s.i.—port size %" or %"; orifice ¥e—pilot 
operated. Special models available. 


Write for Bulletin No. 493 


A SécumerEvectRIC VALVE DIV. 


THE SKINNER CHUCK COMPANY 
130 Belden Ave., Norwalk, Conn. 





Standard Pressed Steel Co., Box 594, Jen- 
kintown, Pa. (H) 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. (HJ) 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., 33 
Greene, New York 13, N. ¥. (K) 
Anousteted Spring Corp., Bristol, 


Barnes Co., Wallace, Bristol, Conn. (KL) 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 

B-G-R Cook Plant Div., 


Conn. 


Associated Spring 


Corp., Ann Arbor, Mich. (KL) 
Chase Brass & Copper Co., D 
251, Waterbury 20, Conn. ten) 


Clark Bros. Bolt Co., Milldzie, Conn. (H) 
Detroit Stamping Co., 298 Midland Ave., 
Detroit 3, Mich. 
Dunbar Bros. Co. Div., 
Corp., Bristol, Conn. 
Garrett Co., Inc., George K. Tioga & D, 

Philadelphia 34, Pa. (KL) 
Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 


cago 14, Ill. (KL) 
Harper Co., H. M., 8204 Lehigh Ave., 
127 Church, 


Associated Spring 


Morton Grove, Ill. (L) 
Keystone Bolt & Nut Corp., 
New York 7, a 


Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio. (KL) 

Mangross & Sons Co., F. N., Div., As- 
sociated Spring Co., Bristol, Conn, (KL) 


Milwaukee Div., Associated Spring Corp., 
341 E. Erie, Milwaukee, Wis. (KL) 
or Lock Washer Co., Newark 5, N. J. 


(L) 
Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio. (KL) 
Palnut Co., 66 Cordier, Irvington 11, N. J 


(L) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (L) 

South Chester Corp., 1409 Finance Bldg., 
Philadelphia 2, Pa. (L) 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, IIL. 

Thompson-Bremer Mfg. Co., 1640 W. 
Hubbard. Chicago 22, Ill. (KL) 

Wrought Washer Mfg. Co., 2200 S. Bay, 
Milwaukee 7, Wis. (KL) 

FELT 

American Felt Co., 16 Glenville Rd., 
Glenville, Conn. 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, IIL 

Products Research Co., 5426 San Fernando 
Rd., Glendale 3, Calif. 

Spring Packing Corp., 332 So. Michigan 


Ave., Chicago 4, Tl. 
Western Felt Works, 4035-4117 Odgen 
Ave., Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, 
nated. 


Lami- 


FIRRE, VULCANIZED. 
Rod, Tubing) 


(Board, Sheet, 


Cogpege seems Fibre Co., Newark 
» Del. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Mitchell-Rand Insulation Co., Inc., 51 

Murray. New York 7, N. Y. 
Taylor Fibre Co., Dept. EM-6, Norris- 
town, Pa. 
West Virginia Pulp and Paper Co., 230 
Park Ave., New York, N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J 


Moraine Products Div. of General Motors, 
Dayton, Ohio. 


FILTERS, RADIO INTERFERENCE 


Aerovox Corp., New Bedford, Mass. 
Federal Telephone and Radio Corp., 
Kingsland Rd., Clifton, N. J. 
General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 
Mallory & Co., Inc., P. R., 

6, Ind. 
Sprague Electric Co., North Adams, 


FINISHES, PRODUCT. 
Enameis & Varnishes. 
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Indianapolis 
Mass. 


See Lacquer, 


FLUORESCENT LAMP AUXILIARIES. 
For Resistors, see Resistors, Instrument 
& Radio; also Capacitors. 


Acme Electric Corp., 356 Water, Cuba, 
x. =. 


Aerovox Corp., New Bedford, Mass. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Chicago Transformer Corp., 3501 W. Addi- 


son, Chicago 18, Ill. 

Davis & Co., Dean W., 3414 Milwaukee 
Ave., Chicago 41, Il. 

General Electric Co., Construction Mate 
rials Dept., Bridgeport 2, Conn. 

Kulka Electric Mfg. Co., Dept. T, 80 
South. Mt. Vernon. N. Y. 

Sola Electric Co., 4633 W. 16, Chicago 


50, 
Sprague Electric Co., North Adams, Mass 
Westinghouse Electric Corp., P. O. Bas 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. See Switches. 


FORGINGS 


Aluminum Co. of America, 1896F Gulf 


Bidg., Pittsburgh 19, Pa. (Alumiaum) 

American Brass Co., Wai 8, Conn. 

Chase Brass & Copper Co., Dept. EM 251, 
Waterbury 20, Conn. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Noo. 
ferrous) 


FUSE HOLDERS, MOUNTINGS ane 
CLIPS 


Alden Products Co., 117 North Maia, 

Brockton 64EM, Mass. 

oy Co., Inc., New Yors 
Industries, 


54 
1008 Park Ave., 
Sycamore, Ill. 


Ideal 
Ilsco Copper Tube & Products, Inc., Cin 
cinnati 27, Ohio. 


Inc., 


Jones Div., Howard B., Cineh Mfg. Corp 
Chicago 24, Ill. 

Sherman Mfg. Co., H. B., Battle Crees. 
Mich. 

FUSES 


Burndy Rypnenins Co., Inc., New Yors 
54, N. 

General Apparatus Dept. 
Schenectady 5, N. 


Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 


GAGES, TEMPERATURE and VACUUM 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Stokes Machine Co. F. J., 5996 Tabor 
Rd.. Philadelphia 20, Pa. 

TAGliabue Instrument Div., Weston Blee- 
trical Instrument Corp., 614 Freling 
huysen Ave., Newark 5, N. J. 


GALVANOMETERS. See Instruments. 


GASKETS 
Armstrong Cork Co., 


Electric Co., 


9506 Arch, Lancas- 


ter, Pa. (Cork and Bubbee Compoasi- 
tions.) 
Chase Brass & Copper Co., Dept. EM 251, 
Waterbury 20, Conn 


Crane Packing Co., 1824 Cuyler Ave., 
Chicago 13, IH. 


Electro Tec Corp., No. Hackensack, N. J 


(Plated) 
Felt Products Mfg. Co., 1536 Carrol 
Ave., Chicago 7, Ill. 
Garlock .Packing Co., Palmyra, ¥. 
ones Manville, Box 290, New York 16 
Metal Textile Corp., 641 E. First Ave., 


Roselle, N. J. (Ignition Shielding Stripes 
& Gaskets) 
Products Research Co,, 5426 San Fer. 
nando Rd., Glendale 3, Calif. 
Sillcocks-Miller Co., Maplewood, N. J 
Spring Packing Corp., °32 8. Michigan 
Ave., Chicago 4, Ill. 
U. S. Rubber Co., Rockefeller Center 
New York 20, N. Y. 


GEARMOTORS. See Motors. 


GEARS and rt. METAL 


Amplex Mfg. Co., Div. of Chrysler Corp.. 
6501 Harper, Detroit 31, Mich. 

Beaver Gear Works, Inc., 1035 Parmele. 
Rockford, Tl. 

Gear Specialties, 2635 W. Medill Ave. 
Chicago 47, Il. 

Gries Reproducer Corp., 108 Willow Ave. 
New York 54, N. 7. 

Moraine Products Div. of General Motors 


Dayton, Ohio. 

Ohio Gear Co., 1358 E. 179, Cleveland 
10. Ohio. 

Pyott Foundry & Machine Co., 321 No 
Sangamon, Chicago 7, Tl. 

Shakeproof, Inc., 2501 N. Keeler Ave. 
Chicago 39, ~ 

Sier-Bath Gear & Pump Co., 9244 Hud 


son Blvd., North Bergen, MN. 2. 

Westinghouse Electric Corp., P.O. Box 868 
Pittsburgh 30, Pa. 

Winzeler Mfg. & Tool Co., 1716 West 
Arcade Pl., Chicago 12, Ill. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


GEARS and PINIONS, NON-METALLIC 
See Fibre, Vulcanized; Plastics 


GENERATORS. See Motors. 


GLASS-BONDED MICA 

General Electric Co., Chemical Dept. 8-11 
1 Plastics Ave., Pittsfield, Mass. 

National Electric Coil Co., Columbus 16 
Ohio 


GLASS-FIBER. YARNS, CLOTH and 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. 


GLASS, TECHNICAL 


Corning Glass Works, 
ing, N. Y. 

Kopp Glass, Inc., 

Marsco Mfg. Co., 
cago 8, Ml. 


Dept. EM-5, Corn- 


Swissvale, Pa. 
2909 So. Halsted Chi- 


GOLD, ROLLED (Plate and Wire) 

0 & Co., Inc., 113 Astor, Newark 5, 
J. 

gana Plate Div., Metals & Controls 


Corp., 46 Forest, Attleboro, Mass. 
7. & Harman, 82 Fulton, New York 7, 


Makepeice >, D. E., Attleboro, Mass. 


Ney Co. M., 371 Elm, Hartford 1, 
Conn. 
Jnion Plate and Wire Co., 63 Union, 


Attleboro Mass. 


pnameenenns a —= 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 187. 


ELECTRICAL MANUFACTURING 


oole. Problems Forever 


The revolutionary new Twin 
Disc HyDRO-WYND combines 
a hydraulic coupling with a 
planetary gearset to compen- 
sate for axle speed variations in 
winding operations. This unit 
maintains a predetermined lin- 
eal speed and tension, constantly 
and automatically, throughout 
the entire winding cycle with no 
manual or other adjustments. 
All jerkiness is eliminated in 
the winding cycle. The Hypro- 
WYND permits the prime mover 
to accelerate to the right 


Clutches & Hydraulic Drives 


amount of working torque. 
As axle torque requirements 
vary, the planetary gearset and 
the hydraulic coupling react 
against each other to produce 
an Output torque which matches 
predetermined requirements 
for constant tension and con- 
stant lineal speed. 

Available for a wide variety 
of tension and speed require- 
ments On all types of jobs up to 
7.5 hp. Write today for com- 
plete details—and solve your 
winding problems forever. 


arate 
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@COCHKLKGCOCOKECOAGS 


BRANCHES, CLEVELAND + DALLAS + DETROIT + LOS AMGELES + MEWARE + MEW ORLEANS » SEATTLE - TuURSa 


ELECTRICAL 
ENGINEERS 


Interesting opportunities for experienced and qualified electrical 
engineers in design, sales, and application engineering depart- 
ments of essential electric motor manufacturer. Immediate open- 


ings due to expanding operations and new products. 


Send photo and full details of experience and education to T. R. 
Wieseman, Vice President in Charge of Engineering. 


THE LOUIS ALLIS CO., 
MILWAUKEE 7, WISCONSIN. 


To/CHECK SPEEDS periopicaLLy 
To SHOW SPEEDS continuously 


OTe Ae ate 


write for Catalog 
JONES MOTROLA CORP. 


STAMFORD 
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Koiled Kords 


PAROME Md 


BAUTO Seicmalic WASH} 


Jetomatic, Inc., Ansonia, Conn., recently introduced 
a fully automatic washer for automobiles. The 
spray frame moves back and forth over the car on 
22 foot tracks. The whirling spray under 125 pounds 
of pressure, first uses clear water, next a soap 
solution then finally gives the car a clear rinse 
all in five minutes. 


Koiled Kords are used to deliver power and avoid 
tangling, dangling wires as the spray frame travels 
on its tracks. Koiled Kords extend four to five times 
their koiled length according to their construction, 
and always retract to their original shape and 
size. The tough neoprene jacket is impervious to 
moisture in any form and resists the damaging 
effects of grease, oil, acids, sunlight and other sub- 
stances and conditions that quickly hurt rubber cords. 


On any electrically operated equipment that 
moves, use Koiled Kords. 


HOW WOULD YOU USE 
KOILED KORDS 


For a sample of Koiled Kord simply 
write for it on your business stationery. od 


LOLA AO 


AAAS 
BOX K, NEW HAVEN 14, CONN. 















fers 4 YCAWS MANUFACTURERS 


HAVE USED THE STAMP OF APPROVAL 
ON SPECIFICATIONS FOR 





TRANSFORMERS 


* Many of our original customers of 30 years 
ago still specify STANDARD Control 
Transformers for their electrical equipment, 
because Standard Transformers are com- 
pactly and accurately built with sound basic 
construction to fit specific requirements. Con- 
sult your nearby representative today, or 
write to us direct for literature and specific 
information. 





Type MC single-phase, 
compound-filled, dry 
type transformer, 500 
VA, 440/220 to 110/ 
220 volts. 





Shell type transformer 
rated 1000 VA, 440 to 
110 volts. 





Type MD single-phase, 
air-cooled transformer, 


3 KVA, 115 to 3 volts. 


Type MC air-cooled trans- 
former, 250 VA, 230/460 to 
32 volts. 


THE STANDARD TRANSFORMER CO. 


WARREN, OHIO 
CLUSIVELY DESIGNERS AND MANUFACTURERS OF TRANSFORMERS) 
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GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 


pape Ceaaann Bearing Corp., Stamford, 
onn. 
Dow Corning Corp., Midland, Mich. 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J. 
Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J. 


HARNESS and ASSEMBLIES, WIRE 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 
Belden Mfg. Co., 4633 W. 
Chicago 44, Ill. 

Drake Mfg. Co.. 1713 W. Hubbard St., 
Chicago 22, Ill. 

Electric Auto-Lite Co.. Port Huron, Mich. 

Essex Wire Corp.. Monticello, Ind 

Etraco Mfg. Co., Inc., Woods Church Rd., 
Flemington, N. J. 

General Electric Co., Construction Mate 
rials Dept., Bridgeport 2, Conn. 

Joy Mfg. Co., Mines Equipment Div., 
_ W. Oliver Bldg., Pittsburgh 22 
a. 

Koiled Kords Inc., Box K, New Haven 
14, Conn. 

Kulka Electric Co., T, 30 South, 
Mt. Vernon, N. Y. 

Phalo Plastics Corp., Commercial & Fos 
ter, Worcester, Mass. 

Riverside Electrical Mfg. Co.. 10221 Mich 
igan Ave., Dearborn, Mich. 

Runzel Cord & Wire Co., 4723-81 Mont- 
rose Ave., Chicago 41, Tl. 

United Manufacturing & Service Co., 403 
S. 6th, Milwaukee 4, Wis. 


HEATING ELEMENTS and UNITS 


Van Buren, 


Dept. 


Acra Industrial Electric Co.. 3007 N 
Ravenswood Ave., Chicago 13, III. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J 


Electro-Therm, Inc., 931 Selim Rd., Sil- 
ver Spring, Md. 
General Electric Co., 
Schenectady 5. N. Y. 
Still-Man Co., The, 429-33 E. 164th, New 

York 56. N. Y. 
Tuttle & Kift Inc., 1823 N. Monitor Ave., 
Chicago 39, Il 
Vulean Electric Co., Denver 2, Mass 
Watlow Electric Mfg. Co., 1330 N. 23rd. 
160 Mercer 


Apparatus Dept 


St. Louis 6, Mo 
Westinghouse Electric Corp., 
St., Meadville, Pa. 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 937A, S. TOth. 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Dept 
Schenectady 5. N. Y 

Seletron Div., Radio Receptor Co., Inc., 


251 W. 19th St., New York 14. N. Y¥ 
Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See Nickel and 
Nickel Alloys. 


HOISTS, PNEUMATIC. 
Tools and Equipment. 


HOLDERS, COMMUTATOR BRUSH 


Triple “‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fuller- 
ton Ave.. Chicago 39, Tl. 

Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, III. 


See Pneumatic 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 
IMPREGNATING COMPOUNDS. See 


Cement, Insulating and Sealing: Waxes 
and Compounds. 


INDICATORS, HEAT. See Thermometers. 
INDICATORS, SPEED. See Tachometers. 


INDUCTION HEATING. See High-Fre- 
quency Heating Units. 


INFRA-RED LAMPS. See Lamps, Incan- 
descent and Infra-red. 


INSTRUMENTS, ELECTRICAL MEAS. 
URING and TESTING 


o— peat Corp., 356 Water, Cuba, 
Aerovox Corp., New Bedford, Mass. 


Associated Research, Inc., 3794 W. Bel- 
mont, Chicgo 18, III. 
114 Fanny 


Ballantine Laboratories, 
Rd., Boonton, N. J. . 

Bristol Co., 153 Bristol Rd., Waterbury 

20, Conn. 


Inc., 


Burlington Instrument Co., Dept. D51 
| Burlington, Iowa 
| Electric Auto-Lite Co., Toledo 1, Ohio 


| 
| 
| 


| 


| Ferranti 


Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Electric, Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 

Freed Transformer Co., Inc., 1718 Weir- 
field, Ridgewood, Brooklyn 27, N. Y. 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. ” 
Holtzer Cabot Div. of National Pneu- 


matic Co., Inc., 
Ideal Industries, 
———n, Til. 
am nstrument Corp., 49 How: 
New York 13, N. _— - 
Radio Corp. of America, Commercial En- 
gineering, Sec. 41FR, Harrison, N. J. 
Servo Corp. of America, Dept. EM-6, 
New Hyde Park, N. Y. 


Boston 19, Mass. 
Inc., 1008 Park Ave., 


Triplett Electrical Instrument Co., Bluff 
ton, Ohio 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp., 356 Water, Cuba, 


2 

Freed Transformer Co., Inc., 1718 Weir- 
field, Ridgewood, Brooklyn 27, N. Y. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


INSULATING MATERIALS. See follow- 
ing specific headings: 
Cement, Insulating and Sealing 


Ceramics 
Cork and Cork Compositions 


Fabrics, Insulating 
Felt 
Fibre, Vulcanized 


Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Laminated 

Plastics, Molding and Extrusion 

Rubber and Rubber Products 

Silicones 

Sleeving and Tape 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fabrie 

Tubing and Sleeving, Extruded Plastie 

Varnishes, Compounds and Resins, In- 
sulating 

Waxes and Compounds 


As) estos 


INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 

Dow Corning Corp., Midland, Mich. 

du Pont de Nemours & Co., Inc., E. Be 
Rubber Chemicals Div. F-4, Wilming- 


ton 98; Del. 1 
Eastman Kodak Co., Rochester 4, N._Y. 


Joodrich Chemical Co., B. F., Dept 
O°OE-6 Rose Bldg., Cleveland 15, Ohio 
Sprague Electric Co., North Adams, Mass. 
U. S. Rubber Co., Rockefeller Center, 


New York 20, N. Y. 


See Soldering 


IRONS, SOLDERING. 
Irons. 


JEWEL LIGHT ASSEMBLIES. Bee 
Lights, Pilot and Indicator. 
KNOBS and HANDLES, MOLDED. See 


Plastics—Custom Molders. 


LABELING and GLUEING MACHINES 
Potdevin Machine Co., 1278—38th, Brook- 
lyn 18, N. Y. 


LABELS, IDENTIFICATION 
Chicago Show Printing Co., 2628 N. Kil- 


dare, Chicago 39, Ill. 

Metal-Cal Division C & H Supply Co., 
Dept. D-2, Boeing Field, Seattle 98, 
Wash. 


Reynolds Metals Co., Foil Div., Third a 
Grace, Richmond 19, Va. 


LACQUER, ENAMELS, PAINTS and 
VARNISHES, FINISHING 

Dow Corning Corp., Midland, Mich, (Sili- 
cone Resins & Varnishes) 


du Pont de Nemours & Co., E. I., Fin- 
ishes Dept., Wilmington 98, Del. 

Glidden Co., 11001 Madison Ave., Cleve- 
land 2, Ohio 

Maas & Waldstein Co., 438 Riverside 
Ave., Newark 4, N, J. 

National Electric Coil Co., Columbus 16, 
Ohio 


National Paint, Varnish & Lacquer Asso- 
ciation, Inc., Washington 5, D. C. 
Sherwin-Wildams Co., Industrial Div., 

Cleveland 1, Ohio 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J 


General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass. 

Makepeace Co., ). E., Attleboro. Mass. 

Union Plate and Wire Co., 63 Union, 
Attleboro, Mass. 


LAMINATED PLASTICS. See Plastics. 


LAMINATIONS, MOTOR and 
TRANSFORMER 

Thomas & Skinner Steel Products Ca, 
1128 E. 23rd, Indianapolis 5, Ind. 


LAMPS, FLUORESCENT 


General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Po. 


LAMPS, INCANDESCENT and 
INFRA-RED 
General Electric Co., Div. 166-EM-12, 


Nela Park, Cleveland 12, Ohio 


To communicate with any manufacturer whose name appears 


in this issue, 


use READER INQUIRY FACILITY, page 187. 


ELECTRICAL MANUFACTURING 





Mua ee meee bY 


230 Park Avenue, New York, N. Y 35 E. Wacker Drive, Chicago, III. 


FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers. 


FOR POTTING 


Radio Transformers, Light Units, 


COMPOUNDS orsign 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Specific data and samples 
will be furnished on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


KRUEGER & HUDEPOHL 


THIRD AND VINE STS. CINCINNATI 2, OHIO 
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\ COLOR CODES for 
Pyrometer Wires 


mND COLOR CODES 


r 
CALIBRATION SYM EXTENSION W 


THERMOCOUPLE 


ELECTRICAL RESISTANCE Tames OF 


Thermo Electric Ca. Ine 


sY 
ease sawn. now 2008 


Now, on one handy 

chart (8%2” x 5%”) Color Codes, Cali- 

bration Symbols, Thermo Elements of Thermocouple 
and Extension Wires for ISA, U.S. Military and Aero- 
nautical Specifications — Plus — Resistance Tables. 


Write Today for your copy. No obligation, of course. 


Thermo Electric @.ic 


FAIR tAW N, N EW Seeser 


ad 
CS 


DC to AC Converters Genemotors Inductor Alternators 


re “ 


es 


S) 


Recorder Converters 


(Grter” ROTARY POWER SUPPLIES 


Made in a wide variety of types and capacities adaptable to communi- 
cations, laboratory and industrial applications of many kinds. Famous 
for dependable performance. Specially engineered for compact size, 
light weight, long life. Precision built. Widely used for aircraft com- 
munications, direction finders, mobile radios, geophysical instruments, 
ignition and timing equipment, and many other exacting requiremets. 


* MAIL COUPON FOR FREE CATALOGS 


Po 


CARTER MOTOR COMPANY 1 
2658 Maplewood Avenue 
Chicago 47, Illinois 


Please send Converter Catalog and Dyna- 
motor Catalog, containing complete informa- 


OTe lll es Magmotors 


tion on the entire line of Carter Rotary I 
Power Supplies, and name of nearest dis- 


| 
l 
! 
| tributor. 
| 
| 
| 
’ 


*Trade Mark Reg. 
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AMRECON 
aia ee le 


A.C. or D.C 





WITH CONTACT ARRANGEMENTS 
UP TO 4-POLE, DOUBLE THROW 


Wherever severe shock and vibration are encountered, this 
rugged little relay can be relied upon to give dependable serv- 
ice. Originally designed for aircraft and mobile equipment, the 
versatile AMRECON Type DO is adaptable to many other uses 
where maximum protection against mechanical injury is re- 
quired. Small in size (244” high, 2%” wide, 113” deep) it is 
available in contact arrangements up to four-pole, double 
throw. Coils are normally rated at 3 watts d.c., or 6 watts, 60- 
cycle a.c.—for voltages up to 230 volts d.c., or 440 volts a.c. 
Contact rating: 10 amps—at 115 volts a.c. non-inductive, or 32 
volts d.c. Weight: approximately six ounces. 


WRITE FOR 
COMPLETE INFORMATION 


American Relay & Controls, Inc. 
4919 W. Flournoy St., Chicago 44, Ill. 








By the ORIGINATORS of UNDERDOME Bells 


“Slow stroke” action plus prolonged vibration of 
bell shell results in a greater sound carrying power 
and clear, distinctive tone greatly superior to the 
buzzer-like action of ordinary bells. Only one mov- 
ing part (the plunger) minimizes wear. Polarized 
. » » Mo contacts to spark, arc, stick or wear. 21/.” 
or 3” diameters, for operation on standard A.C. 
voltages; with adapter plate for mounting on 
standard outlet boxes. Also available in a variety 
of mounting arrangements and finishes for use as 
components on original equipment. Write for 
literature MB. 


Sold through Electrical Wholesalers 


ty) OL TET 


ai SIGNAL 


MFG ao 


EN A tata E 


4+ Be ay cae 





Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 

General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


LAMPS, MINIATURE (Pilot and Indl- 
eator) 

General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio 

Herzog Miniature Lamp Works, Inc., 
7s Jackson Ave., Long Island City 1, 


Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
— Co., 2303-F N. 11th, St. Louis 6 
0. 


LENSES, PRESSED GLASS 
Caning Glass Works, Dept. EM-5, Corn- 


ing, N. Y. 
Kopp Glass, Inc., Swissdale, Pa. 


LIGHTS, MACHINE (Magnifiers) 


Stanley Tools, 183 Elm, New Britain, 
Conn. 


LIGHTS, PILOT and INDICATOR 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Arrow-Hart and Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co., Dept. 
xi 3209 Humboldt, Los Angeles 31, 
ali 

Dial Light Co. of again. 900 Broadway, 


New York 3, N. 
i718 W. Hubbard 8t., 


Drake Mfg. Co., 
Chicago 22. Til. 

General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 
See Fasteners. 


LOCKS and CATCHES 


Corbin Cabinet Lock Div., 
Hardware Corp., New Britain, 


The American 
Conn. 


LOUDSPEAKERS 


Radio Corp. of America, Commercial En- 
gineering, Sec, 41FR, Harrison, N. J 


LUBRICATORS, OIL and GREASE 


Eynon-Dakin Co., 1847 W. Bethune, De- 
troit, Mich. 

Gits Bros. Mfg. Co., 1840 8S. Kilbourn 
Ave., Chicago 23, III. 

Madison- Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 

American Brass Co., Waterbury 88, Conn. 
Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. (Hollow Tubular) 
se aes Co., Inc., New York 


Heyman Mfg. @o., Kenilworth 1, N. J. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Jones Div., Howard B., Cinch Mfg. Corp., 


Chicago 24, Ill. 

Krueger & Hudepohl, 5 E. Third, Cin- 
cinnati 2, Ohio 

Patton-MacGuyer .- Edgewood Station, 
Providence 5, R. 

Rajah Co., Bisomtield, N. 

Shakeproof, Inc., 2501 x? 


Chicago 39, Til. 
— Mfg. Co., H. B., Battle Creek, 


“Keeler Ave., 


Soreng Mfg. Corp., Dept. M16, 9555 
Eden Ave., Schiller Park, Il. 

Thomas & Betts Co., Inc., 36 Butler, 
Elizabeth 1, N. J. 
Thompson-Bremer Mfg. Co., 1640 W. Hub- 

bard, Chicago 22, Ill. 


MACHINES. See specific headings. 
Balancing: Coil Winding; Die Casting; 
Drafting; Engraving; Labeling & Glue- 
ing; Marking; Microfilm; Molding; 
Print; Rivet Setting; Screw Driving: 
i Wire; Wire and Metal Form- 
ng. 


MAGNETIC AMPLIFIERS 
Bogue Electric Domains Co., 


Ave., Paterson 3, N 
Vickers Electrie Div., Vickers, Inc., 1803 


60 Iowa 


Locust, St. Louis 3, Mo. 
MAGNETIC MATERIALS. See Steel, 
Electrical; Magnets, Permanent; Mag- 


netic Recording Tape: Magnetic Re- 
cording Wire; Powdered Metal Products. 


MAGNETIC RECORDING TAPE 

Minnesota Mining & Mfg. Ce., St. Paul & 
Minn. 

MAGNETIC RECORDING WIRE 


Driver Co., Wilbur B., 150 Riverside Ave. 
Newark 4, > ae 


MAGNETS, PERMANENT 


Arnold Engineering Co., Marengo, DL 

Carboloy Co., Inc., Detroit, Micn. 

— Steel Products Co. Valparaise 
nad, 

Thomas & Skinner Steel Products Oo., 
1128 E. 28rd, Indianapolis 5, Ind. 


MATERIALS HANDLING EQUIPMENT 


Robbins & Myers, Inc., Crane & Hois 
Div., Springfield 99, Ohio 


MERCURY SWITCHES. See Switches. 


METALS, LAMINATED. See Laminates 
Metals, Precious and Base. 


METALS, PRECIOUS. See Gold; Lami. 
nated Metal; Platinum; Silver. 


METALS, RARE 
Fansteel Metallurgical Corp., North Chi- 


cago, IIL 

Mallory & Co., Inc., P. B., Indianapolis 
6, Ind. 

METERS. See Instruments. 

MICA, GLASS-BONDED. Bee Glass 


Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings. 
Segments, Washere, etc.) 

General Electric Co., Chemical Dept. 8-11. 
1 Plastics Ave., Pittsfield, a. 

Insulation Manufacturers C 
Washington Blvd., Chicago - 

— Co., 16 Macallen, ‘Boston 21 

ass. 

Mica Insulator Co., Schenectady 1, WN. Y¥ 

Mitchell-Rand ——, Co., Inc., 5} 
Murray, New York 7, N. Y. 

— Electric Coil = Columbus 16 

hio 

New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il 


MICROFILM EQUIPMENT 


Eastman Kodak Co., Rochester 4, N. Y. 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas- 
tics, Rubber. 


MOLDING MACHINES, PLASTICS 
Kux Machine Co., 38942 W. Harrison 
Chirago 24, Ill. 

Lake Erie Engineering Corp., Riverviee 
& Woodward Aves, Buffalo 17, N. Y. 
Stokes Machine Co., F. J., 5996 Tabor 

Rd., Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 
Fansteel Metallurgical Corp., North Chi- 


cago, 

Mallory & Co., Inc., P. R., Indianapolis 
MOTOR BASES, ADJUSTABLE 
Lovejoy Flexible a Ce., 5020 W 


Lake, Chicago 44, . 
Overly-Hautz Co., 11500 Madison Ave.. 


Cleveland 2, Ohio. 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor; Push Buttoe 
Stations. 


MOTORS. See 
MOUNTINGS, RUBBER and 


SYNTHETIC 


Lord Mfg. Co., Erie, Pa. 
U.S. Rubber Co., Rockefeller Center 
New York 20, N. Y. 


MOVEMENTS, CLOCKS and TIMING 


Haydon Co., A. W., 232 North Elm, Ws- 


terbury 20, Conn. 
Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. 


Motor Table, page 294. 


NAME and INSTRUCTION PLATES 


Chicago Show Printing Co., 2628 N. Kil- 
dare, Chicago 39, IIL. 

Chicago Thrift-Etching Corp., 1555 Na 
Sheffield Ave., Chicago 14, TIL 

Electric Auto-Lite Co., Port Huron, Mich. 

General Electric Co., Chemical Dept. 8-11, 
‘ Plastics Ave., Pittsfield, Mass. (Plas- 
tics) 

Metal-Cal Division C & H Supply Ca, 
Dept. D-2, Boeing Field, Seattle 8, 
Wash. 

Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 

Sillcocks-Miller Co., 26 W. Parker Ave., 
Maplewood, N. J. 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
(Cupro- Nickel) 

Chase Brass & Copper Co., Dept. EM251 
Waterbury 20, 


Conn. 
Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 
Driver-Harris Co., Harrison, N. J. 
67 Wall, 


International Nickel Co., Ine., 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 
Ave., New York 17, N. Y. 


230 Park 





To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 187. 
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RUGGED LITTLE RIVET 
HAS TWO BIG JOBS 


available in: 
@ 3/16-inch 
@ 1/4-inch 
@ 5/16-inch 


shaft diameters 















UNIT CARRIER ASSEMBLY 
HEATING ELEMENT 








HEATING ELEMENT 
WELDED HERE 


THREE TIMES 
ACTUAL SIZE 






























This new development, Ford’s latest in RIVET STUD 


precision computing mechanisms, 
incorporating Zerol gears, makes for 
higher accuracy, far less friction, with a 
resultant greater life expectancy— 

a differential of fine Ford precision. 


@ LOW FRICTIONS This smooth-running differential Small enough to put under your fingernail, 


is unique—its exceptionally low friction is , this rivet is made by Progressive for The 
the same in either direction. 


@ HIGH ACCURACY: Lost motion does not exceed 4 - ‘ : 
5 minutes of arc on the 1/4-inch and 5/16-inch automotive cigarette lighter, it serves as a 


Sean? ae ae te post to which the center of the heating coil 
3/16-inch differential. 7 ‘ : 

is spot welded and as a rivet for fastening 
the burner cup to the lighter shell. 









MICA WASHERS 


Cuno Engineering Corporation. Used in an 





FORD INSTRUMENT COMPANY 


Division of The Sperry Corporation 
31-10 Thomson Avenue P ‘ . 
Long Island City 1, N.Y. This double function required precise up- 


setting of a metal sufficiently soft to be used 
as a rivet, yet rugged enough to withstand 





ai METAL on the welding operation. 
NTIFICATI 
ae ae OF EVERY At Progressive, we welcome special jobs 








e Easy to apply 
e Aluminum, Steel, Brass er Zinc 


TA DESCRIPTION like these. It’s our business and we’re good 
a a at it. See Progressive—if it’s a SPECIAL. 
bundling groups of wires! , 















WRITE FOR OUR CATALOG 


IT MAY SAVE YOU MONEY 


e Big Variety 
e All Styles and sizes 
e For aircraft—radio—tele- 
phone—Motor and generator 
manufacturers—tc. 
Free samples and literature 
upon request 


National Band & Tag Co. 


Dept. 9-345, NEWPORT, KY. 











About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
aot take advantage of 40 years Motor building—We’'ve had it. 






















MOTHE PROGRESSIVE 
| WANUPACTURING COMPANY 


44NORWOOD ST., TORRINGTON, CONN. 


SALES OFFICES: SAN FRANCISCO, LOS ANGELES, 
PORTLAND, DETROIT, PHILADELPHIA, CLEVELAND, 
SEATTLE, BOSTON, SYRACUSE, ST. LOUIS, CHICAGO. 








Pictured; Universal 
Double Reduction 
Governor controlled 
motor. 
















RAE MOTOR CORP. 
keae P.O. Box 291 — Racine, Wis. 
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need d-c solenoids? 





Do you have a problem involving d-c solenoids? To get 
more work per unit volume—at lower cost, look to 
Soreng for d-c solenoids that do a better job longer! 

Soreng-engineered d-c solenoids incorporate exclu- 
sive design features that assure — 


@ More work with the most efficient use of copper 
and steel 


@ Elimination of the bottle-necks usually found in 
magnetic circuits 

@ Lowest practical weight and smallest size consistent 
with required work output 

@ Huskier construction for longer service life 


@ Lower cost 


Typical of Soreng engineering is the d-c solenoid illus- 
trated above. Designed for use on the hydraulic lift con- 
trol of one of the nation’s leading farm implements, it 
provides both push and pull, with a stroke of 4%” in each 
direction. Operating on 6 volts d-c, it develops a force 
from 25 pounds in the open position to 50 pounds in 
the seated position. 

Performance characteristics like these are the reason 
why so many of the country’s major manufacturers rely 
on Soreng for solenoids that do a better job—longer. 
Want more information about d-c or a-c solenoids? 
Write, without obligation, to Dept. M16. 


sl 


America’s Largest Manufacturer of Solenoids 


9555 Eden Ave., Schiller Park, 
Schiller Park, Ill. 


(Chicago Suburb) 
Ohio 


alee aa tealel ale 
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MOTORS 





























A-C D-C | Univ Synch 

Miniature Timing Motors, Geared X | 
 Subbrectional. Under 1/20 Hp. B Cc D a 
” Bractional, 1/20, 3/4 Hp. ’ F G H - im 
” Sonenel. 1 to 74% Hp. _ K i MM 
Integral, Over 7% Hp. N Oo a? - 
~~ Gearmotors es = es ‘eet 7 
~ Generators U vv PO ad Ww 
~ Low Voltages (Under 110) a | . | i | 








Allis-Chalmers Mfg. Co.. 937A, 8. 70th, 
Milwaukee 1, Wis. 
(KLMNOUQRTUVW) 


Baldor Electric Co., 
St. Louis 10, Mo. 

Barber-Colman Co., Rockford, Ill. 

(BCEYZ) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (ABCDEFGHJQRSTYZ&) 

Brown Boveri Corp., 19 Rector, New York 
a, W.. &. 

Bogue Electric Manufacturing Co., 60 
Iowa Ave., Paterson 3, N. J. (FGJKL- 
MNOPUVW) 

Carter Motor Co., 
Chicago 47, Ill. (BCFGUV) 

Cyclohm Motor Corp., Div. of Howard In- 
dustries, Inc., Dept. EM4, Racine, Wis. 

(ABEQTUVY) 

Delco Products Div., General Motors Corp., 
Dayton, Ohio (BFGKLNZ) 

——. Auto-Lite Co., Toledo 1, Ohio 

(GZ) 

Electric Motor Corp., Div. of Howard In- 

dustries, Inc., Dept. EM4, Racine, Wis. 
(BCDFGHQRYZ&) 

Electric Specialty Co., 171 South St. 
Stamford. Conn. 
(FGJIKLMNOPUVWYZ) 

Electro-Dynamic Div. of The Electric Boat 
Co., Bayonne, N. J. (KLNOV) 

Electro Engineering Products Co., Ince., 
4824 West Kinzie, Chicago 44, Ill. (BC) 

Electro Machines, Inc., 58 North 8rd St., 
Cedarburg, Wis. ‘Doerr’? (FGKL) 


4353 Duncan 
(FGKLN) 


Ave., 


2644 N. Maple Weod, 


Emerson Etectric Mfg. Co., St. Louis 21, 
Mo. (FGJKLMOR) 

Fairbanks-Morse & Co., 1550 South State, 
Chicago 5, Ill. (FIKLNOQR) 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (BCDFGHYZ&) 

Ford Instrument Co., Div. Sperry Corp., 
31-10 Thompson Ave., Long Island City 
1, N. Y¥. (FUY) (Servo) 

General Electric Oo., Apparatus Div., 


Schenectady 5, N. Y. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 
General Industries Co., Dept. E, Elyria, 
Ohio (BQYZ) 
Hansen Mfg. Co., 
(BCEYZ) 
Haydon Co., A. W., 
terbury 20, Conn. 


Inc., Princeton 3, Ind. 


232 North Elm, Wa- 
(CXZ) 


Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. (ABCYZ; 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (BCDFZ) 


Holtzer-Cabot, Div. of National Pneumatic 
Co., Inc., Boston 19, Mass. 
(BCEFGIQRUVZ) 

Hoover Co., Kingston-Conley Div., 


72 
Brook Ave., N. Plainfield, N. J (FK) 


Howard Industries, Inc., Dept. EM4, Ra- 
cine, Wis. (ABCDEFGHQRTUVYZ) 
Howell Electric Motors Co., Howell, Mich 

(FEKNQ) 


Janette Mfg. Co., 566 W. Monroe, Chicago 
6, Ill. (FGKQRZ) 
Kurz & Root Co., N. Island St., 
Wis. (FENGLOUV) 
Lamb Electric Co., Kent, 
(BCDEFGHJQRS) 
Master Appliance Mfg. Co., 
tario, Racine, Wis. (CD) 
Master Electric Co., Dayton 1, 
(FGIKLMNOPQRTUVW) 
Motoresearch Co., 1600 Junction Ave., Ra- 
cine, Wis. (BQY) 

Ohio Gear Co., 1358 E. 179th, Cleveland 
10, Ohio (Q) 
Oster Mfg. Co., 
(BCFGHZ&) 
Packard Electric Div., General 

Corp., Warren, Ohio (FG) 
Peerless Electric Co., Warren, Ohio 
(FGKLN) 
Pesco Products Div., Borg-Warner Corp., 
24700 N, Miles Rd., Bedford, Ohie 
(CGLZ) 


Rae Motor Corporation, P.O. Box 291, Ra- 
cine, Wis. (BCDFGHYZ&) 

Redmond Co., Inc., Owosso, Mich. 

(BCDFGQZ) 

Reliance Electric & Engineering Co., 1054 

Ivanhoe Rd., Cleveland 10, Ohio 
(FGKLNOV) 

Robbins & Myers, Inc., Motor Div., Dept. 
C61, Springfield 99, Ohio 

Ruetz Mfg. Co., 1600 Junction Ave., Ra- 
cine, Wis. (BCDFGHRSZ) 

Russell Electric Co., Div. of The Raytheen 
Mfg. Co., 4501 So. Western Blvd., Dept. 
F21, Chicago 9, Ill. (BF) 

Scruggs Co., Loyd, 1022-32 N. 
Louis 1, Mo. (B) 

Star-Kimble Motor Div. of Miehle Print 
ing Press & Mfg. Co., 206 Bloomfield 


Appleton, 
Ohio 

Fourth & On- 
Ohio 


John, Racine, Wis. 


Motors 


Sixth, 8 


Ave., Bloomfield, N, J. (KLNOQRYZ) 

Telechron, Inc., 36 Union, Ashland, Mass. 

(A) 

United Pressed Products Co., 741 W. 
Harrison, Chicago 7, Ill. (BY) 

U. S. Electrical Motors, Inc., Los Angeles 
54, Calif. (FKNQY) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 


Wesche Electric Co., B. A., 1620 Vine, 
Cincinnati 10. Ohio (FGKLNOZ) 
Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 
(BCDEFGHJKLMNOPQRSZ&) 


enn 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88. Conn 

Chase Brass & Copper Co., Dept. EM 251, 
Waterbury 20, Conn. 

Federated Metals Div., American Smelt- 
joc S Refining Co., 120 Bway, N. Y. 5 
i A 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners 


NUT RUNNERS. 
and Equipment; 
chines. 


OHMETERS. See Instruments. 
OILERS. See Lubricators, Oil or Grease. 


PACKAGING. See Boxes and Crates: 
Containers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PALLADIUM. See Platinum and Platinum 
Products. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1816 S. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 


See Pneumatic Tools 
Screw-Driving Ma- 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. ¥. 

Heinemann Electric Co., 99 Plum, Tren 
ton, N. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

Ward Leonard Electric Co., 34 South 


Mount Vernon, N. Y. 
Westingnouse Electric Corp., P. O. Box 
868 Pittsburgh 30, Pa. 


PANELS, METAL. See Cabinets, 
Metal. 


Sheet 


PAPER, 
Cottrell 


Mass. 
Mosinee Paper Mills Co,, 
West Virginia Pulp and 


INDUSTRIAL 
Paper Co., Ince., Fall 


Mosinee, Wis. 
Paper % 230 


River, 


Park Ave., New York 17, N. 
PAPER, INSULATING 

Cottrell Paper Co., Inc., Fall River 
Mass. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Ill. 
Irvington yaaa & Insulator Co., Irv- 
ington 11, N. 
sae eens. i 290, New York 16, 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 
Mosinee Paper Mills Co., Mosinee, Wis. 
National Electric Coil Co., Columbus 16, 


Ohio 
National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 
PAPER, PHOTOGRAPHIC REPRO- 
DUCTION 


Rochester 4, N. Y. 
See Tracing Cloth. 


Eastman Kodak Co., 


PAPER TRACING. 
and Paper. 


PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. (Hopper Units) 
Syntron Co., Homer City, Pa. (Vibrator) 

PENCILS, DRAWING 
Bloomsbury, 


Koh-I-Noor Pencil Co., Inc., 
mm ws 


PERMANENT MAGNETS. See Magnets, 
Permanent. 





To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 187. 
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SPEED UP AND MAINTAIN 
UNIFORM PRODUCTION 


a m1: 








































2 GOOD REASONS TO 
STANDARDIZE ON 


MAUREY 


FHP 


V-DRIVES 


Maurey V-Drive quality 
means lasting, low cost, 
trouble-free performance plus 
prompt delivery from com- 
plete stocks. Maurey Hi-Q 
single and two-groove and 
variable pitch V-Pulleys of Pressed Steel and Cast Iron 
come in 1736 different sizes for any FHP speed ratio or RIDGE 
standard shaft. Maurey MOR-GRIP long-life V-Belts meet 

all FHP drive needs. In addition, Maurey builds special ; : ; ied 

V-Drives to meet special requirements. Investigate the | This, salf, contained, AC operated, bridge is, ideal, for laboratory ond 






Immediate Delivery 


from complete stock at 
better Distributors. 





Maurey combination of Quality, Service and Low Cost, and Resistors from 10 ohms up to 1 megohm are measured by the comparison 
see why leading manufacturers have standardized on | method at 60 cycles. Resistors of greater value than 1 megohm can be 
Maurey V-Drives. measured by using the instrument as a limit bridge. Condensers from 500 


micromicrofarads up to 10 microfarads are measured by the comparison 


Write today for Bulletins describing method at 1000 cycles. Condensers above 10 microfarads are measured by 


Maurey FHP V-Belts — Bulletin FHP-101 the comparison method at 60 cycles. Small condensers 500 micromicrofarads 

Hi-Q Cast Iron V-Pulleys and to 25 micromicrofarads are measured at 1000 cycles, with the instrument 

Hi-Q Pressed Steel V-Pulleys — Bulletin OEM 2000 used as a limit bridge. Inductors can be measured at 60 cycles, 1000 
cycles or 10,000 cycles depending upon their values. 


Ranges: L—100 Hy to 1 By _ son oe 
MAUREY MANUFACTURING CORP. L—.01 Wey to.) mity F—10/000 cycles 
SEND FOR THE NEW FREED CATALOG 


FREED TRANSFORMER CO., INC. 


Dept. JJ, 1718 Weirfield St. 
Brooklyn (Ridgewood) 27, New York 


World’s largest manufacturer of pressed steel and cast iron 
FHP V-Pulleys... serving industry since 1917 





2912 So. Wabash Ave. Chicago 16, Illinois 


ann sane or | 20 MILLION 


R 
SOLDERLESS TERMINALS MAKES-AND-BREAKS 


Merely push the terminal on the base 

stud, and it snaps into place making WITHOUT MAINTENANCE 
a positive electrical connection. To asi: dis aaa aaa 
remove just pull it off; no screws to free performance record of an H-B 
bother with, no springs to bruise fin- Mercury Plunger Relay installed 
gers. in a municipal system almost nine 
years ago! 

Write for descriptive folder Each make-and-break in an 
H-B Relay pulsates between auto- 


THE RAJAH COMPANY matically renewed, clean surfaces 


in a sealed, non-corrosive tube. 
BLOOMFIELD NEW JERSEY Action is rapid and silent. No burn- 
ing or pitting is possible. There 
are no contacts to file, no springs 
to adjust—and no parts to wear, 


bind or freeze. 
FRACTIONAL Specify H-B Relays for main- 
tenance-free operation! 


ne Oe WRITE FOR CATALOG 
MOTORS H-B INSTRUMENT CO. 


2649 Trenton Avenue 


Looking for high QUALITY electric motors? Philadelphia 25, Pe. 
Closely supervised, skilled personnel in our 
shop builds standard quality into every unit 
we produce. Built to your specifications ... | 
1/50 to 1/10 H.P. Universal AC-DC. Gear 
reduction motors; flexible shaft connections | 


available. Motors now widely used. 38 years | 
experience in the field at your service. od c LAYS 
RUETZ MANUFACTURING CO. | 5 
mance emmeeienie PB eae later late: 
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by 
COTTRELL 


ONE OF THE THREE 
BELONGS IN YOUR JOB! 


Designed for your electrical re- 
quirements 

Fine 100% Rag Stock 

* Maximum strength 

* Maximum chemical purity 
Available in continuous rolls, 
sheets or coils slit to your order 
Thicknesses .004” to .030”. 





Write for this Cottrell 
Data Sheet & samples 





COTTRELL PAPER COMPANY 


INCORPORATED 


FALL RIVER, MASSACHUSETTS 
FACTORY AT ROCK CITY FALLS, NEW YORK 


REPRESENTATIVES IN PRINCIPAL NORTH AMERICAN CITIES 


Substitutes 
Can Be [¢-iib' zee 





When your circuits demand resistors 
that are long lasting with proved 
dependability under rugged operating 
conditions, don’t accept a substitute 
—insist on resistors by Resistors. Here 
you'll find a complete selection of wire 
wound resistors with silver-soldered 
connections. Each resistor is top qual- 
ity in both material and workman- 
ship. All contacts, windings and tubes 
are permanently embedded in vitreous 
enamel to become an integral fixed 
unit . . . indefinitely. Also, Resistors 
management closely supervises pro- 
duction control—your assurance of de- 
pendable, consistent ratings. 


Write today for information on how 
Resistors can improve your circuits. 
Your problem is our challenge. 








5234 West 26th Street « Chicago 50, Illinois 


PHOSPHOR BRONZE 
(Red, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 89, Conn. 

Chase Brass & Copper Co., Dept. EM251, 
Waterbury 20, Conn. 

Maller Co., Inc., P. R., Indianapolis 


Revere Copper & Brass, Inc., 230 Park 
Avenue, New York 17, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 


General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 
International Rectifier Corp., 6809 So. 
Victoria Ave., Los Angeles 43, Cal. 
Radio Corp. of America, Commercial En- 
gineering, Sec. 41FR, Harrison, N. J. 
Weston Electrical Instrument Co., 614 Fre- 
linghuysen Ave., Newark 5, N. J. 


PHOTOELECTRIC CONTROLS 


General Electric &. Controls Division, 
Schenectady, N. 

Mercoid Corp., pms W. Belmont Ave., 
Chicago 41, TIl. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Cerp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


PILLOW BLOCKS. See Blocks, Pillow. 


PINS, COTTER AND LOCK. See 
Fasteners. 


PINS, SEAMLESS 


Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. 

Waterbury Brass Goods, Branch of the 
faeries Brass Co., Waterbury 20, 
Sonn. 


PLASTICS, COLD MOLDED & IN- 
ORGANIC. See Ceramics. 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

Anchor Plastics Co., Inc., 533 Canal, New 
York 13, N. 
Barber-Coiman Co., Rockford, Ill. 
Chicago Molded Products ot 1024 N. 

Kolmar Ave., Chicago 5 

Crane Packing Co., 1824 Cuyler Ave., Chi- 
cago 13, Ill. 

— Rogers Mfg. Co., Minneapolis 7, 

nn. 

Electric Auto-Lite Co., 723 New Center 
Bidg., Bay Mfg., Div., Bay City, Mich. 

Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark 1, N. J. 

Garfield Mfg. Co., Garfield 1, N. J. 
(Cold Molded) 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

a Industries Co., Dept. E, Elyria, 

0. 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Kuhn & Jacob Molding and a Co., 
1204 Southard, Trenton 8, N. 

Kurz-Kasch, Inc., 1419 ‘8. 
Dayton 1, Ohio 

Mack Molding Co., Inc., Main S8t., 
Wayne, N. J. 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Plastics Division, General American 
Transportation Corp., 135 So. LaSalle, 
Chicago 90, Il. 

Prolon Plastics, Div. of PRO-PHY-LAC- 
TIC Brush Co., Florence, Mass. 

Richardson Co., 2799 Lake St., 
Park, Ill. 

Rogan Brothers, 2500 W. Irving Park 
Blvd., Chicago 18, Il. 

Rostone Corp., 123 So. Earl Ave., Lafa- 
yette, Ind. (Inorganic) 

Sillcocks-Miller Co., Maplewood, N. J. 

— Corp., 25 River Road, Oaks, 
a. 


bsieiemen. 


Melrose 


PLASTICS-LAMINATED 
FABRICATORS 


Barber-Colman Co., Rockford, IL 
Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, ll. 
Continental-Diamond Fibre Co., Newark 
13, Delaware. 
Electric Auto-Lite Co., 723 New Center 
Bldg., Bay Mfg. Div., Bay City. Mich 
General Electric Co., Chemical Dept. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 
General Industries Co., Dept. Kk, Elyria. 


Ohio. 
1419 8S. Broadway, 


ee Inc., 
Dayton 1, Ohio. 

Mica Insulator Co., Schenectady 1, N. Y. 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago $9, Il. 

Richardson Co., 2799 Lake St., Melrose 
Park, Iil. 

Synthane Corp., 25 River Rd.. Oaks, Pa. 

Taylor Fibre Co., Dept. EM6, Norris 
town, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 


Bakelite Co., A Division of Union Carbide 


& Carbon Corp., Dept. le 20, 30 E. 
42nd, New York 17, N. Y. 








Celanese Corp. of America, a sg 
180 Madison Ave., New York 16, N. 
Cleveland Container Co., 6201 Eas 

Ave., Cleveland 2, Ohio (Tubes) 
Continental-Diamond Fibre Co., Newark 
13, Delaware. 
Durez Plastics & Chemicals, Inc., 1306 
Walck Rd., North Tonawanda, N. Y. 
Eastman Kodak Co., Rochester 4, N. Y 
General Electric Co., Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield, Mass 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, ‘Mm. 
Laminated Plastics, Inc., 1823 East 40th, 
Cleveland, Ohio. E 
Mica Insulator Co., Schenectady 1, N. ¥ 
ee Co., 2799 Lake St., Melrose 
ll. 
Synthane Corp., 25 River Rd., Oaks, Pa 
Taylor Fibre Co., Dept. EM6, Norris- 
town, Pa. 
Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 


PLASTICS, MOLDING CASTING AND 
EXTRUSION COMPOUNDS 


Cellulose- Acetate (A) 
Melamine- Formaldehyde (C) 
Methyl Methacrylate (D) 
Polystyrene (F) 
Phenolics (B) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride (Vv) 
Vinyl Chloride— 

Vinylidenechloride (Ww) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafluoroethylene (P) 
Polyester Resins (Q) 
Cellulose, Nitrate (BR) 
Silicone Resins (8) 
Alkyd Molding Compound (T) 
Epoxy Resins (U) 


American Cyanamid Co. Plastics Dept. 
35 Rockefeller Plaza, New York 20. 
N. Y, (CJQ) 

Bakelite Co. A Division of Union Carbide 
& Carbon Corp., Dept. BV-20, 30 E 
42nd, New York 17, N. Y. (EFJM) 

Borden Co., Chemical Div., Dept. EM-11, 
350 Madison Ave., New York 17, N. ¥ 
(E) ; 

Celanese Corp. of America, Dept. 5L 
180 Madison Ave., New York 16, N. ¥ 

Ciba Co., Inc., Plastics Div., 627 Green- 
wich, N. Y. 14, N. Y. (U) 

du Pont de Nemours & Co., Inc., E. I. 
Plastics Dept., 350 Fifth Ave., Nee 
York 1, N. ¥. (ADGHKLPR) 

Durez Plastics & Chemicals, Inc., 1306 
Walck Rd., North Tonewanda, N. 
(E) (Casting Resins) 

General Electric Co., Chemical Dept 
9-11, 1 Plastics Ave., Pittsfield, Mass 


(ES) 
Goodrich Chemical Co., B. F.. Dem 
GE-6, Rose Bldg., Cleveland Ohio. 
(vw) 


Koppers Co., Inc., Chemical Divistor 
Dept. EM6, Pittsburgh 19, Pa. (AF) 
Plaskon Div., Libbey-Owens-Ford Gla» 
Co., 2187 Sylvan Ave.. Toledo 6. Ohio 


(CIT) 
U. S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 


PLATINUM and PLATINUM PROD 
UCTS (See also Contacts) 


Spe es. Co., Inc., 118 Astor, Newart 
mais Co., C. 8., 318 Washington, M 
Vernon, N. 
General Plate Div., Metals and Controls 
Corp., 46 Forrest, Attleboro, Mass. 
Handy & yasmen. 82 Fulton, New Yors 
38, N. 
Ney Co., y M.. 871 Elm, Hartford 1 
Conn 


PLIERS 


Klein & Sons, Mathias, 8206 Belmont 
Ave., Chicago 18, Ill. 

Sargent & Co., 45 Water, New Haven 
Conn, 


PLUGS AND RECEPTACLES 


Alden Products Co., 117 North Main 
Brockton 64EM, Mass. 

Arrow-Hart & Hegeman Electric Co. 
103 Hawthorn, Hartford 6, Conn. 

Automatic Elec. Sales Co., 1033 W. Vee 
Buren, Chicago 7, Ill. 

Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, Ill. 

Cannon Electric Development Co., Dept 
ee Humboldt St., Los Angeles 
1 ali 

Cornish Wire Co., Inc., 15 Park Row. 
New York, N. Y. 

General Electric Co., Compe Mate- 
rials Dept., Bridgeport 2, 

Jones Div., Howard B., Cinch Mig. “Corp. 
Chicago 24, Il. 

Joy Mfg. Co., Mines Equipment Div.. 
Henry W. Oliver Bldg., Pittsburgh 232, 


. 

Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

National Electric Products Corp., 1318 
ae a of Commerce Bldg., Pittsburgb 

>» eke 

Packard Electric Div., 
Corp., Warren, Ohio. 
Pyramid Instrument Corp., 49 Howard, 
New York 18, N. Y. (Testing, Split- 


General Motors 


Plug) 
Rodale Mfg. Co., Inc., Emmaus, Pa. 


To communicate with | any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 187. 


ELECTRICAL MANUFACTURING 


for SPECIAL 
SIZE 
ROUND 
CASTINGS 


MADE FROM STOCK 
PATTERNS 2” TO 144” | 
SIZE RANGE 


Just send Pyott @ rough sketch 


of the special size casting yOu 

: ‘ ' 

want, including dimensions. Pyot 
‘ 


foundry skill and stock patterns 
will insure quality and save you 
time and money- Write now, for 
TT SPECIAL SIZE CAST- 


PYOTT FOUNDRY & MACHINE Co. 


321 NORTH SANGAMON STREET © CHICAGO7, ILLINOIS 


Flat Belt Pulleys ... V-Belt Sheaves... Quee-Dee Fiat Belt Pulleys 
.-.» V-Belts... Gears... Couplings . . . Sprockets . . . Flywheels 


MAMCO Switches 


For single pole, single throw toggle 
switches, see Mamco first. Now in use 
on appliances, portable tools, electronic 
equipment and devices. Provided with 
wire leads (any length). Three AMP.— 
250 Volt maximum. Small and compact. 
Molded plastic housing. 

Samples available. Prices 

on request. Write today, 

to 


Pulleys, Flywheels, Sheaves, the PYO 


cts Capstans, Rolls, IN GS FOLDER. 


APPLIANCE MFG. CO. 
RACINE, WISCONSIN 


WIRE-CORD 
and CABLE 


Shielded wire and cords . . . 
popular hook-up and lead-in wire 
. « « speaker cords and all types 
of insulated wire products. 


Geared for fast production. . . 
Centrally located . . . our facilities 
for service are unexcelled. 

ge . 7 Write for samples. 


Mt mee wa—warin| iy RUNZEL CORD & WIRE CO. 
Reet Rte 


4723-31 MONTROSE AVENUE, CHICAGO 41 
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Wretco Collector Rings are made in all sizes 
to carry currents of 5 to 200 amperes. Two to 
twelve rings can be furnished on one stub com- 
plete with brush hoiders, brushes, studs for sup- 
porting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made of 
brass. The collector rings are made of hard 


bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited num- 
ber of standard types are available. Send us 
your blueprints and we will design for you the 


collector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 
1626-22 Vine Street Cincinnati, Ohio 





© AIR CONDITIONERS 
FANS AND BLOWERS 
Se AIR CIRCULATORS 


@ WIRE RECORDERS 
RS @ PROJECTORS 
S@ FLOOR HEATERS 


S @ UNIT COOLERS | 


VENTILATING FANS 

FORS @ HUMIDIFIERS 

* CONDENSER FANS 

me COOLANT PUMPS 
EMSRS © VIBRATORS 

fy @ VAPORIZERS 
~ULATORS @ UNIT HEATERS 
NSe TV TEST INSTRUMENTS 


Shaded Pole Motors 
perform best when they’re 


YOUR 


Built to,Order 


Save the cost and bother of experimenting 
with ready-made motors, hoping for the results 
you want. 


Start out with the right motor, precision- 
engineered to your exact specifications by The 
Loyd Scruggs Co. 


Tell us your needs. We’ll add our experience 
and craftsmanship to yours, to develop better 
products at less cost. 


Inquire about the top-quality Loyd Scruggs 
motor, featuring the new 4-point cast bearing 
bracket for absolute uniform air gap of minimum 
clearance, maximum power and 

minimum heat. 


WE'LL SEND YOU 


a sample motor 
emo invoice 


YOU TELL US 


our specific 


onam 
vequirements 


attach it to your 


mation below, d de- 


Fill-in the infor ith you 


We are interested in 4-Pole Shaded Pole motors (120V A.C. 
60 cycle, Approximately 1700 RPM) that meet the following 
requirements: 


APPLICATION: 

TORQUE: Starting ; Running 

ROTATION: [| Clockwise; [| Counterclockwise. 

STYLE: [| Skeleton; [| Encased, ventilated; [_] Encased, closed. 
BEARINGS: [ | Sleeve; [| Ball. 


SHAFT EXTENSIONS: Front 3 Bock ; 


yd eriugg? COMPANY 


MANUFACTURERS OF PRECISION INSTRUMENTS 


298 


| General 


| New Jersey : 


Russell & Stoll Co., 125 Barcel 
New York 7, N. — 


U. 8. Rubber oP “Rockefeller Center, 
New York 20, N. Y¥. 
PLUGS, EXPANSION 


Wrought Washer Mfg. Co., 2200 So. Bay, 
Milwaukee 7, Wis. 


Inc., 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See 


POSTS, BINDING 


Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. 


POTENTIOMETERS. See Rheostats. 


POTS and LADLES, MELTING 


Drake Electric Works, Inc., 3656 Lincoln 
Ave., Chicago 13, III. 

Electric Co., 
Schenectady 5, N. ¥. 

Sta-Warm Electric Co., 565 N. 
Ravenna, Ohio. 

Vulcan Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS. (See 
also Bearings and Bushings: Contacts) 


Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 
Bound Brook 7 Less Bearing Co., Bound 
Brook, N. 
Gibson Bloctrie Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 
570 S. Mill, 
Pp. a. 


Johnson Bronze Co., 

Castle, Pa. 

Mallory & Co., 

6, Ind. 

Moraine Products Div. of General Motors, 
Dayton, Ohio. 

National Molded Products, 
Marys, Pa. 

Powdered Metal Products Corp. of Amer- 
ica, 9335 W. Belmont Ave., Franklin 


Park, Il, 
Stackpole Carbon Co., St. Marys, Pa. 
1621 Holland, 


Ceramics. 


Apparatus Dept., 


Chestnut, 


New 
Inc., Indianapolis 


Inc., St. 


(Iron Cores) 
United States Graphite Co., 
Saginaw, Mich. 


POWDERS, METAL 
Handy & Harman, 82 
; N. ¥ 


ew Zine Co., 
York 7, N. Y. 


Fulton, New York 


160 Front, New 
(Brass, Bronze, Copper 
and Zinc) 


Reynolds Metals Co., Pigment Div., 19 E 
47th, New York 17, N. Y. 


POWER SUPPLY UNITS, RECTIFIER 


American Television & Radio Co., St. 
Paul 1, Minn. 

Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark, N. J. 

ow es hy Co., Inc., P. R., Indianapolis 
6, Ind. 


PRESSES, HYDRAULIC 


Stokes Machine Co., F. J., 
Rd., Philadelphia 20, Pa. 


PRESSES, 
Machine, 


5996 Tabor 


MOLDING. 
Plastics. 


See Molding 


PULLEYS, V-TYPE. 
Belt. 


See Drives, V- 


PUMPS 
Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 
Robinson, Inc., Edward E., 
Nutley 10, N. J, 
Pesco Products Div., 
24700 N. 


937A 8S. 70, 


95 Park Ave., 
(Metering) 

Borg-Warner Corp., 

Miles Rd., Bedford, Ohio. 

Robbins & Myers, Inc., Motor Div., 
Dept. C61, Springfield 99, Ohio. 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 

Sier-Bath Gear & Pump Co., Inc., 9244 
Hudson Blvd., North Bergen, N. J. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 

— Pump Co., 939 E. 95, Chicago 19. 

PUSH BUTTON STATIONS 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers Mtg. o 937A 8S. 70, 
Milwaukee 1, 

Arrow-Hart & lat Electric Co., 103 
Hawthorn, Hartford 6, Conn. 
Automatic Electric Sales Corp., 1003 W. 
Van Buren, Chicago 7, IIl. 

General Electric Co., Apparatus 
Schenectady 5, N. Y. 

Micro Switch Div., Minneapolis-Honey- 


well Regulator Co., Freeport, III. 
National Acme Co., 176 E. 1381st, Cleve- 


land 8, Ohio. 
4041 N. Richards, Mil- 


Square D Co., 
waukee 12, Wis. 

Ward Leonard Electric Co., 34 South, Mt. 
Vernon, N. Y. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 


Bristol Co., 153 Bristol Rd., Waterbury 
91, Conn. 
TAGliabue Instruments Div., Weston 
Corp., 


Dept., 


Electrical Instrument 614 Fre- 
linghuysen Ave., Newark 5, N. J. 
hm Electric Co., Dept. N, Fairlawn, 


REACTORS. See Transformers. 


RECTIFIERS, DRY METALLIC 
ame oo Corp., 356 Water Cuba 


Allis- Chalmers Mfg. Co, 937A 8S. 70, 
Milwaukee 1, Wis. 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Il, 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 

Federal Telephone & Radio Corp., 
Passaic Ave., E. Newark, N. J. 
(Selenium) 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. (Copper Oxide, 

6809 So. 


Selenium) 
International Rectifier 
Los Cal. 


Victoria Ave., 
(Selenium) 

Mallory Co., Inc., P. R., Indianapolis 
6, Ind. (Magnesium- Copper Sulphide) 

Sarkes Tarzian Inc., Rectifier Div., Bloom- 
ington, Ind. 

Seletron Div., Radio Receptor Co., Inc., 
251 W. 19 St., New York 14, N. Y. 

Syntron Company, Homer City, 

Vickers Electric Div., Vickers, 1803 
Locust, St. Louis 3, Mo. 

Westinghouse Electric Corp., P. O. Box 
968, Pittsburgh 30, Pa. (Copper Oxide, 
Selenium) 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers Mfg. Co., 937A 8. 
Milwaukee 1, Wis. 

General Electric Co., Apparatus 
Schenectady 5, N. 

Radio Corp. of “America, Commercial > 
gineering, Sec. 41FR, Harrison, N._J. 

Westinghouse Electric Corp., on 
868, Pittsburgh 30, Pa. 


REELS & FEEDERS, WIRE & COIL 
STOCK 


Littell Machine Co., F. J. 4127 Ravens- 
wood Ave,, Chicago 13, IIL 


REGULATORS, MOTOR SPEED. 
Controllers, Motor. 


Corp., 
Angeles 43, 


Pa. 
Inc., 


70, 
Dept., 


See 


REGULATORS, TEMPERATURE. See 


Thermostats. 


VOLTAGE. See also 


Variable- Voltage. 
856 Water 


937A 8S. 70, 


REGULATORS, 
Transformers, 


Acme Electric Corp., Cuba 
N 


Dept. 
Apparatus 


16, Chicago 
P. ©. Box 


Allis-Chambers Mfg. Co., 
Milwaukee 1, Wis. 

Bogue Electric Manufacturing Co., 60 
Iowa Ave., Paterson 3, N,. 

Burlington Instrument Co., D51, 
Burlington, Iowa. 

General Electric Co., Dept., 
Schenectady 5, N. ir. 

R-B-M Division, Essex Wire Corp., Dept. 
A-6, Logansport, Ind. 

Sola _— Co., 4633 W. 

50, Ill. 

Westinghouse Electric Corp., 

868, Pittsburgh 30, Pa. 


Michigan 


RELAYS and CONTACTORS 
ereury) 
Allen-Bradley Co., 1316 S. Second, Mil- 
Inc., 2 
Milwaukee 1, Wis. 
5. 1027 
American Relay & Controls Inc., 
Y. (Delay, Thermostatic Metal 
Hawthorn, Hartford 6, Conn. 
50 State, 
Automatic Electric Sales Corp., 
Orange, N. J. 
Rockford, Tl. 
Ave., Chicago 30, IIl. 
Addison, 
Chicago 18, Tl. 
Durakool, Inc., Elkhart, Ind. (Mercury) 
Kingsland Rd., Clifton, N. J. 
General Electric Co., Apparatus 
Til. 
H & B Instrument Co., 2649 Trenton 


Adams & Westlake Co., 1108 N. 
Ave., Elkhart, Ind. (M 
waukee 4, Wis. 
Allied Control Co., East End 
Ave., New York 21, N. Y. 
Allis-Chalmers Mfg. Co., 937A 8S. 70, 
American Gas Accumulator Co., 
Newark Ave.. Elizabeth 3, N. 
4919 
W. Flournoy, Chicago 44, Il. 
Amperite Co., 561 Broadway, New York 
a ia 
Bulb Type) 
Arrow-Hart & Hegeman Electric Co., 208 
Automatic Electric Mfg. Co., 
Mankato, Minn. 
1033 W 
Van Buren, Chicago 7, Ill. 
Automatic Switch Co., 393 Lakeside Ave., 
Barber-Colman Co., 
Clare & Co., C. P., 4719 W. Sunnyside 
(Mercury & 
Micro- adjustment) 
Comar Electric Co., 3349 W. 
Davis & Co., Dean W., 3414 Milwaukee 
Ave., Chicago 41, Ill. 
Electric Auto-Lite Co., Toledo 1, Ohio. 
Federal Telephone and Radio Corp., 100 
Five Star Co., 220. Mixville Rd., West 
Cheshire, Conn. 
Dept., 
Schenectady 5, N. 
Grayhill, 4538 W. Madison, Chicago 24, 
Juardian Electric, 1627F W. Walnut. 
Chicago 12, Ill. 
Ave., Philadelphia 25, Pa. (Mercury) 
Haydon Co., A. W., 232 North Elm, 


Waterbury 20, Conn. 
Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. 
Leach Relay Co., 5915 Avalon Bilvd., 
Los Angeles 3, Calif 
Mercoid Corp., 4227 W. 
Chicago 41, 1. 

North Electric Mfg. Co., 
Market Ave., Galion, Ohio. 

Potter & Brumfield, 215 N. Main, Prince- 
ton, Indiana. 

R-B-M Division, Essex Wire Corp., Dept. 
A-6, Logansport, Ind 

Signal Engineering & Mfg. Co., 154 W. 
14th, New York 11, N. Y. 


Belmont Ave., 
1432 = So. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 187. 
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OWA 


TRACING CLOTH THAT DEFIES TIME 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over | 
half a century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

If you like a duller surface, for ie 


OWA 


eval Te 


clear, hard pencil lines, try Imperial ad CLOTH an : 
1 asf 


Pencil Tracing Cloth. It is good for a 
ink as well. . 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


DYKEM STEEL BLUE | 


STOPS 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at 
the same time prevents metal glare. Increases efficiency and accuracy. 


Wrste for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 


24 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 24 years of 
building one or two 
types of standard wire 
strippers, but 24 years 
of continuous research 
and development of 
many wire strippers to 
meet ever changing 
needs. 


Consult us about your 
wire stripping problems. 


en SUPERIOR By 
> COMPARISON. 


Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO. 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 
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COMPACT, EFFICIENT, LONG LIFE 
ELECTRIC--HEATING UNITS 


oe 
¢ = 
- 
Loe 


CURVED, FLAT 
and CYLINDRICAL 
SHAPES 


Available in standard and special 
shapes in diameters, widths and 
capacities to fit many types of 
heated production devices. Ac- 
curately formed for precise fit to 
assure maximum heating efficien- 
cy. Cylindrical and band units in 
separate segments or hinged to 
fit around specific diameters. 


there’s a WATLOW 
HEATING UNIT 
to fit the job 


From 2” diameter circles 114” 
wide on up. 9” diameter bands 
12” wide and up. Semi-circles 
1%” to 7” wide, 1%” te 12” 
radii. Up to 7000 W. 


Send for the Watlow Electric Heating Units Catalog 


NR) 


SUS Ue 


1330 N. 23d St. 


St. Louis 6, Mo. 


KULKA TERMINAL BLOCKS for Electronic Equipment 
and Lighting Fixtures.......KULKA TERMINAL BLOCKS 
mae ae a 


GET CATALOG 


Simplify your wiring 
work. .. Eliminate 
splicing. . .Stop leaks 
and shorts. ../ncrease 
insulation . . .Reduce 
assembly costs. 

Moke lasting 
connections. 


Blocks come in 4 sizes-with 1-26 terminals. Brass screws and 
solder lugs. Lugs in several styles for all sizes — also eyeletted to 
block. Marker strips imprinted or plain, or blocks engraved. 


CUNO TAW TCR CD 


MOUNT VERNON, N. Y. 








AUTOMATIC CONTROLS FOR HEATING, AIR CONDITIONING, 
REFRIGERATION AND VARIOUS INDUSTRIAL APPLICATIONS 








Low Voltage Thermostats Line Voltage Thermostats Liquid Level Control 


THE ONLY 100% MERCURY 
SWITCH EQUIPPED CONTROLS 


The distinguishing feature of Mercoid Controls 


is the exclusive use of Mercoid hermetically, 


sealed mercury switches. These switches ore 
not subject to dust, dirt or corrosion, thereby 
ossuring better performance and longer control 
life. The items shown below ore but o few 
miscellaneous items. See Cotalog No. 700 for 
the complete line. 





and Ignition Controls 


If you have a control problem involving the automatic 
control of pressure, temperature, liquid level, mechan- 
ical operations, etc., it will pay you to consult 
Mercoid's engineering staff—always at your service. 


Write for Mercoid Catalog No. 700 
It contains a lot of control information. 


THE MERCOID CORPORATION - 






4223 BELMONT AVE 


makes ta Warm 


compound melters 
produce FASTER, 


SAFER, BETTER 
Longer 


a feet of this spe- 
cially processed re- 


sistance wire are cemented 
(and baked) around every 
~—., Sta-Warm compound and 
soft metal heating or dis- 
pensing tank. 

Sometime numerous cir- 
cuits areemployed to provide 
particular operating re- 
quirements and closer tem- 


~_ 


*se0e- 4 


perature tolerances throughout the entire batch of material. 
i This readily adaptable heating element, plus Sta-Warm’s 
design know-how”, distributes safe heat (max. 5w./ 


sq. in.), helps tanks speed 
melting rate and results in 
continuous compound pro- 
auction at lower cost. It also 
contributes to the Jonger use- 
ful life for which Sta-Warm 


tanks are famous. 


Your next compound melt- 
er should be a Sta-Warm! Here's 
Standard or special models 
for every application. Write 


today for data sheets. 


ta-Warm 





how Sta-Warm's 
specially designed heating ele- 
ment covers entire area of typical 
tenk side walls and bottom. 


ELECTRIC CO. 


S65 N. CHESTNUT ST., RAVENNA, OHIO 


CHICAGO 41- ILL 








Square UV Co., 4051 N. Richards, Mil- 
waukee 12, Wis. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. (Mercury) 


Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay) 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, 1, 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Contactors; 
Switches. 


RESINS, INSULATING. See Varnishes, 


Compounds & Resins. 


RESISTANCE ALLOYS 


Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 


RESISTANCE HEATING UNITS. 
Heating Elements & Units. 


RESISTANCE LINE CORDS 
General Electric Co., Construction Mate- 


150 Riverside 


See 


rials Dept., Bridgeport 2, Conn. 
RESISTANCE WIRE. See Wire, Re- 
sistance. 
RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass. 


Allen-Bradley Co., 1816 8S. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Hardwick, Hindle, Inc., 40 Hermon, 
Newark 5, N. J 

Iniernational Resistance Co, 409 N. 
Broad, Philadelphia, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
ene Bee. Co., 4804 Flournoy, Chicago 


Radio Corp. of America, Commercial En. 
gineering, Sec. 41FR, Harrison, N. J. 
esseters. Inc., 5234 W. 26, Chicago 50, 


Sprague Electric Co., North Adams, Mass. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Stackpole Carbon Co., St. Marys, Pa. 

Ward Leonard Electric Co., 384 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

Wirt Co., 5231 Greene, Germantown 44, Pa. 


RESISTORS, POWER CIRCUIT 
Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 


Genercl Electric Co., Apparatus Dept., 
Schenectady 5, N. Y 


Hardwick, Hindle, Inc., 40 Hermon, 
Newark 5, N. J. 
International Resistance Co., 409 N. 


Broad, Philadelphia 8, Pa. 
= Co., Inc., P. R., Indianapolis 


6, Ind. 
— bite. Co., 4804 Flournoy, Chicago 
Resistors, Inc., 5234 W. 26, Chicago 50, 
Rex Rheostat Co., Baldwin, N. Y. 
Sprague Electric Co., North Adams, Mass. 
Ward Leonard Electric Co., 384 South, 
Mount Vernon, N. Y. 

“— Co., 5231 Greene, Germantown 44, 
a. 


RHEOSTATS, INSTRUMENTS and 
RADIO 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Hardwick, Hindle, In-,, 40 Hermon, 
Newark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 9, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
ces Pete Co., 4804 Flournoy, Chicago 


Rex Rheostat Co., Baldwin, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Wirt Co., 5231 Greene, Germantown 44, Pa. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, 
Newark 5, N. J. 

International Resistance Co,, 409 N. 
Broad, Philadelphia 9, Pa. 

National Electric Controller Co., 5309 


Ravenswood Ave., Chicago 40, Ill. 
ee . Co., 4804 Flournoy, Chicago 
Rex Rheostat Co., Baldwin, N. Y. 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. ; 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 
Electro Tec Corp., So. Hackensack, N. J. 








To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 187. 











General Plate Div., Metals & Controle 
Corp., 46 Forest, 


Attleboro, Mass. 
(Precious Metal) 
Makepeace Co., D. E., Attleboro, Mass. 


Toledo Standard Commutator Co., 1111 
Beehler, Owosso, Mich. epee 
Union Plate and Wire Co., 63 Union, 


Attleboro, Mass. 
Wesche Electric Co., B. A., 
Cincinnati, Ohio. 


RINGS, RETAINER and SNAP 
Associated Spring Corp., Bristol, Conn. 
Cuyahoga Spring Co., 10251 Berea Rd, 


Cleveland 2, Ohio. 
Garrett Co., Inc., George K., Tioga & D. 


Philadelphia 34, Pa. 

Waldes Kohinoor, Inc., 47-16 Austel Place, 
Dept. EM063, Long Island City 1, 
ue 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Il] 


RIVETS. See 


ROLLER BEARINGS. See Bearings, Balt 
and Roller. 


RUBBER and RUBBER PRODUCTS 
American Hard Rubber Co., 11 Mercer, 


New York 13, N. Y. 
Atlantic India Rubber Works, Inc., 57) 


1622 28 Vine, 


Fasteners. 


W. Polk, Chicago 7, Ill. 
Dow Corning Corp., Midland, Mich, (Sil!- 
cone) 
General Electric Co., Chemical Dep 
8-11, 1 Plastics Ave., Pittsfield, Mase 
Lavelle Rubber Co. 424 ° ood, 
Chicago 22, I. 
%o., Erie, , 
Lord Mfg. Co sese 


nnesota Rubber and Gasket Co., 
MWooddale Ave., Minneapolis 16, Minn. 
U. 8. Rubber Co., Rockefeller Center. 


New York 20, N. Y. 2 
Van Cleef Bros., Inc., 7800 Woodléws 


Ave., Chicago 19, Ii. 


RUST PREVENTIVE COATING 
Dearborn Chemical Co., 310 8S, Michigas 
Ave., Dept. EM, Chicage 4, IIL 


SAWS COMMUTATOR. See Commutator 


Saws and Slotters. 

SCREW ‘DRIVERS, PORTABLE. See 
Tools, Portable. 

SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W 
Fort, Detroit 16, Mich. 

Keller Tool Co., Grand Haven, Mieb 
(Pneumatic. ) 

SCREW MACHINE PRODUCTS. (See 
also Fibre; Plastics.) 

Aluminum Co. of America, 1896F Gulf 
Bidg., Pittsburgh 19, Pa. 

Allmetal Screw Products C€o., Inc., 38 
Greene, New York 13, N.Y. 

Chase Brass & Copper Co., Dept. EM251. 
Waterbury 20, Conn. 

National Acme Co., 176 E. 131st, Cleve 
land 8, Ohio. 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements 
Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HERMETIC. 


General Electric Co., Apparatus Dept.. 
Schenectady, N. Y. (Glass Bushings) 
Stupakoff Ceramic Mfg. Ce., Latrobe, Ps 


SEALS, OIL and GREASE 
Felt Products Mfg. Co., 1536 Carroll Ave.. 


Chicago 7, Ill. 
Gits Bros. Mfg. Co., 1840 S. Kilbours 


Ave., Chicago 23, s 
Garlock Packing Co., Palmyra, N. Y. 
Syntron Co., Homer City, Pa. 


SELENIUM RECTIFIERS. See Rectifiers. 
Dry Metallic. 


SHEAVES. See Drives, V-Belt. 


SHEETS, ELECTRICAL. See Steel, Elec 
trical. 


SIGNAL DEVICES 


Signal Engineering & Mfg. Co., 154 w 
14, New York 11; N. Y. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilots and Indicator. 

SILICONES 

Dow Corning Co., Midland, Mich. 

General Electric Co. Chemical Dept. 


8-11, 1 Plastic Ave., Pittsfield, Mass 
National Electric Coil Co., Columbus 16. 
Ohio. : 
Taylor Fibre Co., Dept. EM6, Norris- 
town, Pa. 


SILVER and SILVER ALLOYS. (See also 
Contacts and Contact Points.) 
For Solder, see Brazing Alloys, Silver 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J 


Brainin Co., C. S., 318 Washington, Mt. 


Vernon, N. Y. 
Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 
General Plate Div., Metals and Controls 
Corp. 46 Forest, Attleboro, Mass. 


ELECTRICAL MANUFACTURING 



















National Electric gis Co. 
sleeving and tubing . 


is braided in 
our plant, then 
varnish im- 
pregnated and 
baked under 
automatic con- 
trol in this tow- 
er, designed by 
National engi- 
neers. Uniform 
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Sturdy in design, Pheoll wing nuts are cold forged 
from either steel or brass with metal evenly dis- 
tributed for maximum strength. Wings are ample 
in size, uniform in shape and spread at the correct 
angle for easy gripping. The bearing surface of 
each wing nut is flat and true. Threads are tapped 
- _ " evenly and on center to insure tight assembly 
high quality is without stripping. 
: These wing nuts are stocked fn screw and bolt 
insured. Just sizes from No. 4 to 2” with either coarse or fine 
e Hexagon Brass Cap Nuts ! threads. They are made free from burrs, scratches 
try it. @ Machine Screw Nuts ' and sharp edges and can be furnished in different 












° — and Brass Machine | finishes such as Cadmium, Nickel, Zinc, etc. 
* Wood Screws—Sems 1 KNURLED BRASS NUTS—Pheoll offers 


© Phillips Recessed Head & knurled brass nuts that are precision 

Screws - made with tapped holes on center and 

as deep knurling for positive grip. A 

broad range of sizes is immediately 
available from stock. 


NATIONAL Bee ROE aa Ee | 5700 Rooravel, Rood 


cx... COMPANY * “Chicago 
C OLUMBUS 16, OND he 
atte rental eee Sed Slab ME hee ee SCREWS © BOLTS © NUTS 72 Industrial Fasteners and Holding Devices 








Important SAVINGS to VOLUME users 
GEARS Small and Medium nN SIRI! AG 


SPURS SPROCKETS THREAD “. @ 





CSedastama) RACKS GRINDING 
HELICALS WORMS 







prints for estimate 


GEAR 
STRAIGHT WORM TRAINS 
BEVELS GEARS a 





Send us your blue- 





1035 PARMELE ST. ROCKFORD, ILLINOIS 


PUTTAR S MMA TALMISID —sccoy tacce volume users of slid pins for elecwonie and 


mechanical purposes have cut costs by switching to Multi- 


FASTER ASSEMBLY ON Swaged tubular pins . . . without sacrificing strength or ac- 
curacy. Multi-Swage parts serve as terminals, contacts, bearing 

e pins, stop pins, male-female connections, etc., in a wide 

a Lo Uu e 4 variety of products such as Business Machines, Ventilator 


Louvres, Toys, Radio and Television Apparatus, Terminal- 
boards, Electric Shavers, Phonograph Pickups, etc. Send part 













Many of the country’s largest tube manufacturers ly" di yy" i 
use Sauereisen insa-Lute Adhesive Cement No. | (up to “4 dia. and to 1 Y2 length ) and your specs for & quota 
te cement ceramic insulation on tube mounts. Other leading tion. Or write for DATA BULLETIN. 


electrical concerns use Sauereisen Cements for sealing, em- 


bedding and insulating. They not only cut production costs but Improve product 

quality. Send bled t d f hel ® 

cement for ver Galea Write - ie oe” oS a a © the BEAD CHAIN Mfg. Co. 
TRIAL 1 GALLON SAUEREISEN _— LUTE Moun Grove Bridgeport 5, Con 

onnee ADHESIVE CEMENT NO. a $4.18 ~~ — _ Ae 


Test under your cae conditions 





S O 
Manufacturers of BEAD CHAIN—the kinkless chain of a ibomend uses, 
for pull and retaining chains and other industrial uses; plumbing, electrical, 
jewelry, fishing tackle and novelty products. 


Sauereisen Cements Company ° Pittsburgh 15, Pa. 
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GOOD Sheet Metal Fabrications 








UNUSUAL SKILLS and FACILITIES 






















































Quality Through 
and Through 


Here’s that specialized service—a com- 
plete, modern plant producing all types 
of sheet metal fabrications for nation- 
ally-known manufacturers. Rely on this 
ideal combination of broad experience 
and expert craftsmanship, and be sure 
your equipment is housed right—right 
for utility, appearance, and economy. 














AND A NEW ADDED FACILITY 
ALUMINUM SPOT WELDING 















~ 


Waa 
MI ea Sea 
(o. 
1526 W. 25th ST. 
CLEVELAND 13, OHIO 


CHerry 11-0154 































MANUFACTURERS 
Special Stee! Equipment 
Metal Cases — Cabinets 
CONTRACTORS 
Sheet Metal 
Building Products 
VENTILATION, 
AIR CONDITIONING 



























han Ave., Yonkers 3, N. Y. 
eaty & em 82 Fulten, New York 
Makepeace Co., D. E., Attleboro, Mass. 


Graphite Metallizing Sere. J008 Nepper- 


ow es Co., Inc., P. R., Indianapolis 

, Ind. 

Ney Co., J. M., 371 Elm, Hartford 1. 
Conn 


Union Plate and Wire Co., 63 Union, 


Attleboro, Mass. 


SLEEVE BEARINGS. See Bearings and 
Bushings. 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
sehen, Box 290, New York 16, 


mee 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 
none Electric Coil Co., Columbus 16. 
0. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. 


SLOT INSULATION. See Fabrics. Insul- 
ating; Mica; Paper, Insulating, Tubing 
& Sleeving, Braided Fabric. 


SLOTTERS, MICA. 
Saws and Slotters. 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES, LAMP 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Dial Light Co. of America, 900 Broad- 
way, New York 3, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard S&t., 
Chicago 22, Ill. 

General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, n. 

Joy Mfg. Co., Mines Equipment Div., 
Henry W. Oliver Bldg., Pittsburgh 22, 


J 


See Commutator, 


Pa. 
| Kulka Electric Oo, Dept. T, 30 South, 


Mt. Vernon, N. Y. 
Mines Equipment Co., 4223 Clayton Ave., 


St. Louis 10. Mo. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
SOCKETS, FLUORESCENT. See Fluo- 
rescent Lamp Auxiliaries. 
| SOCKET SCREW KEYS and 
WRENCHES 
Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 
Porter, Inc., H. K., Somerville 43, Mass. 
(Insulated) 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. 





SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 


ew Battery & Mfg. Co., North East, 

a. 

General Electric Co., Chemical Dept. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

Sets 2 en 82 Fulton, New York 


Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Ill. 
Se Electric Coil Co., Columbus 16, 
210. 


SOLDERING IRONS 
American Electrical Heater Co., Dept. 
$-23, 6110 Cass Ave., Detroit 2, Mich 


Drake Electric Works, Inc., 3656 Lincoln 
Ave. Chicago 13, Ill. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Ill. 
— Tools, 183 Elm, New Britain, 
Danvers 2. Mass. 


onn. 

| Vulean Electric Co., 

| — Electric Corp., 830 Packer, Easton, 
a. 


SOLDERLESS CONNECTORS. See Con- 





nectors, Wire & Cable. 
SOLDER PRE-FORMS. (Also See Braz- 
ing Alloys, Silver) 
| Federated Metals Div., American Smelting 
3 pining Co., 120 B’way, N. Y. 5, 
Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, III. 
| Union Plate and Wire Co., 63 Union, 
Attleboro, Mass. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing Alloys) 


Federated Metals Div., American Smelt- 
Se ane Metning Co., 120 B’way, N. Y. 


Chicago 39, Ill. 





SOLENOIDS 
Automatic Electric Sales Corn., 1083 W. 
Van Buren, Chicago 7, IIl. 


| Cannon Electric Development Co.. Dept. 
ja 3209 Humboldt, Los Angeles 31, 
alif. 
Comar Electric Co., 3349 W. Addison, 
Chicago 18, Tl. 


Kester Solder Co., 4209 Wrightwood Ave., 


Davis & Co., Dean W., 3414 Milwaukee 
Ave., Chicago 41, Ill. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Five Star Co., 220 Mixville Rd., West 
Cheshire, Conn. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Guardian Electric, 1627F W. Walnut St, 
Chicago 12, Ill. 

Leland, G. H., Inc., 111 Webster, Dayton 
2, Ohio 


National Acme Co., 176 E. 131st, Cleve- 


land 8, Ohio. 
Pickering & Co., Inc., Oceanside, Long 


Island, N. Y. 

R-B-M Div., Essex Wire Corp., Dept. 
A-6, Logansport, Ind. 

Soreng Mfg. Corp., Dept. M16, 9555 
Eden Ave., Schiller Park, Ill. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 


delphia 7, Pa. 


SPEED INDICATORS. See Tachometers. 


SPEED REDUCERS 
For Motorized Units, 
Allis-Chalmers Mfg. Co., 


Milwaukee 1, Wis. 
Lovejoy Flexible Coupling Co., 5020 W. 


See Motors. 


937A 8S. 78, 


Lake, Chicago 44, Ill. 
Ohio Gear Co., 1358 E. 179, Cleveland 
10, Ohio. 
Smith Corp., Winfield H., 12 Eaton, 
Springville, N. Y. 


SPRINGS, COIL and FLAT 
Accurate Spring Mfg. Co., 38917 W. Lake, 


Chicago 24, Ill. 
American Steel & Wire Co., Cleveland 
13, Ohio. 
Associated Spring Corp., Bristol, Conn. 
Barnes Co., Wallace (Div. Associat 
Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div. Associated 


Spring Corp., 6400 Miller Ave., Detroit 


ll, Mich. 
Cuyahoga Spring Co., 10251 Berea Rd., 
Cleveland 2, Ohio. 
Dudek and Bock, 2100 W. Fulton, Dept. 
E, Chicago 12, Ill. 
Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 
Evans’ Sons, Inc., John, 506 N. 13th, 


Philadelphia 23, Pa. 

Garrett Co., Inc., George K., Tioga & D, 
Phila. 34, Pa. 

Gibson Co.. William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, Ill. 

Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Ohio Div., Associate Spring Corp., 1712 
East First St., Dayton, Ohio. 

Raymond Mfg. Co., _Div. 
Spring Corp., Corry, Pa. 

Wickwire Spencer Steel Div., 
rado Fuel & Iron Corp., 2 
Worcester 6, Mass. 


Associated 


The Colo- 
New Bond, 


STAINLESS STEEL. See Steel, Commer- 
cial Forms and Grades. 


STAMPINGS, METAL 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 
Alden Products 
Brockton 64EM. Mass. 

Allied Products Corp., Dept. B-6 
Burt Rd., Detroit 23, Mich. 
Aluminum Goods Mfg. Co., 
Wisc. 
American Brass Co., 


Co., 117 North Main, 


12651 
Manitowoe 


Waterbury, Brass 
Goods Branch, Waterbury 20, Conn. 
Barnes Co., Wallace (Div. Associated 

Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 64C0 Miller Ave., Detroit 
11, Mich. 
Chase Brass & Copper Co,, Dept, EM251, 
Waterbury 20, Conn. 
Dayton Rogers Mfg. Co., 
Minn. 

Detroit Stamping Co., 298 Midland Ave., 
Detroit 3, Mich. 

Dudek and Bock, 2100 W. Fulton, Dept 


Minneapolis 7, 


E, Chicago 12, Ill. 

Dunbar Bros. Co. (Div. Associated Spring 
Corp.), Bristol, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Evans’ Sons, Inc., John, 506 No. 13th, 
Philadelphia 23, Pa. 

Federal Tool & Mfg. Co., 3609 Alabama 


Ave., Minneapolis, Minn. 

Garrett Co., Inc., George K., Tioga & D, 
Phila. 34, Pa. 

Geuder Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 3, Wis. 

(Div. Associated 


Gibson Co., William D. 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 4, Il. 
Heyman Mfg. Co., Kenilworth 1, N. J. 
Ohio Div., Associated Spring Corp., 1712 


East First St., Dayton, Ohio. 
Patton-MacGuyer a Edgewood Sts., 


Providence 5, 5. 
Raymond Mfg. Co. (Div. Associated Spring 


Corp.), Corry, Pa. 


Revere Copper & Brass. Inc., 230 Park 
Ave., New York 17, N. Y. 
Reynolds Metals Co., Parts Div. (Alu- 


minum), 2055 So. Ninth, Louisville 1, 


Ky. 

Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Tl. 
Wenco Mfg. Co., 
Chicago 22. Ill. 
Wrought Washer Mfg. Co., 

Milwaukee 7, Wis. 


1136 West Hubbard, 
2200 So. Bay, 


To communicate with any manufacturer whose name appears 


in this issue, use READER INQUIRY FACILITY, page 187. 
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BRAININ 


2S eee a 


CONTACTS 


PRECISION SERVICE 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in ali 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention 


Extra KNOW-HOW 


for your specific design problems 


THERMOSTATIC BIMETAL 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 





For Every Coil Form... 


Spiral-wound and_ heat-treated for 

greater strength. Any ID, OD, size, 

shape or length, of dielectric Kraft, 

Fish Paper, Cellulose Acetate and 
combinations. Better insulation, 
heat dissipation, moisture ab- 
sorption. Low cost! 


Send Today for Sample! 
PRECISION PAPER TUBE CO. 


2035 WEST CHARLESTON STREET CHICAGO 47, ILLINOIS 
Plant No 2, 79 Chapel Street, Hartford, Conn 


ELECTRIC 
MOTORS 


More than one quarter of a million 
MAMCO built fractional horse power 
motors are being used through- 
out the country in practical applica- 
tions. Our experienced engineers will 

build motors to your specifications or advise the stock 

unit necessary for your product. Up to 1/15 HP only. 

Universal or shunt wound. Guaranteed quality and 

workmanship. Write today. 


W/E a APPLIANCE MFG. CO. 
aL See ti 


JUNE 1951 


CHICAGO Bet nTRANSFORMERS 


Designed for simple _ of domestic radios and electrical 
appliances to the 220 or 230-volt power supplies common in many 
foreign countries. Locking slide switch adjusts to whichever of 
two primary voltages provides best output at local voltage vari- 
ations. Insulated 7-foot cord and plug on input side, standard 
female receptacle on output side. ‘Sealed in Steel’’ construction 
assures lasting efficiency in tropical and other adverse climates, 
incorporates vacuum-impregnated core and coil in compound- 
filled, drawn steel case. Three sizes: 50, 100, and 150 load watts. 


Write for further details and prices 


Na ta 


Division of Essex Wire Corporation 


3501 ADDISON STREET + CHICAGO 18, ILLINOIS 


BRASS? | 


ALUMINUM? 
BRONZE} 


\ STAINLESS 
. STEEL? 
& he 


a 


HARPER can tell you... 


because Harper deals in them a//! 
Long experience and specialized production 
in all types and sizes of fastenings in 
all alloys mean just the right kinds for your needs— 
whether your problem is corrosion, abrasion, heat, stress, 
or appearance. Over 7000 items—bolts, screws, nuts, 
rivets and accessories—in stock ready for delivery from 
warehouses and distributors, nationwide. Send coupon for 
information and Corrosion Resistance Computer. 

The H. M. Harper Co., 
8204 Lehigh Ave., Morton Grove, III. 


Send my free copy of Corrosion 
Resistance Computer. (Please Print) 


SPECIALISTS IN ALL NON-CORROSIVE METALS 
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Ta LB 
or WIREFORMS? 








































If you are planning to manufacture 





new products for the defense effort, 





we would like to help you with your 





spring, coil or wireform problems. 






Designing new and different springs 





to meet specific requirements is our 





specialty and we are geared to do the 





job quickly and economically. We 





have experienced design and engi- 





neering personnel, extensive modern 





facilities, unique manufacturing 





methods and skilled production 





workers that permit us to provide 





unusual assistance in helping you get 





the right springs for the job. 






Why not take advantage of the assist- 





ance our experienced spring engi- 





neers can give you? Call or write 





without obligation. 


LEWIS SPRING & MANUFACTURING CO. 
2646 West North Avenue, Chicago 47, Ill. 
PRECISION 


= SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS 
OF EVERY TYPE AND MATERIAL 













































STAMPINGS, NON-METALLIC 


Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn. 
Richardson Co., 2799 Lake St., 

Park, IIL 


Melrose 


STARTERS, FLUORESCENT 
See Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See 
Motor; Push Button Stations. 


Controllers, 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical) 
American Steel & Wire Co., Cleveland 
13, Ohio. 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (S-CO) 
(Spring) 


Columbia Steel Co., San Francisco, Calif. 
Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. (Stainless Steel Wire) 
Eaton Mfg. Co., Reliance Div., Massil- 
lon, Ohio. 
National Tube Co., Pittsburgh, Pa. 
—e Sons Co., John A., Trenton 2, 


Ryerson & Son. Inc., Joseph T., Chicago, 
lL (ABCDENST) 

Sharon Steel Corp., Sharon, Pa. 
(ACDENST) 

Superior Steel Corp., Carnegie, Pa. 
(ADNS) (Spring) 


Tennessee Coal, Iron & Railroad Co., 


Birmingham, Ala. 
2109 Carnegie Bidg., 


U. 8. Steel Co., 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


ae & Son, Inc., Joseph T., Chicago, 
Sharon Steel Corp., Sharon, Pa. 


U. 8S. Steel Co., 2109 Carnegie Bidg.. 
Pittsburgh 30, Pa. (B-AC) 


STRAIN 
Clamps, 


RELIEFS. 
Strain Relief. 


See Grips and 


STRIPPERS, WIRE 


Artos Engrg. Co., Dept. EM, 2739 S. 28th, 
Milwaukee 7, Wis. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIl. 

Wenco Mfg. Co., 1136 West Hubbard, 
Chicago 22, Ill. 


Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, Ohio. 


STRIPPING COMPOUNDS. See Clean- 
ing Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 
Alden Products Co., 117 North Main, 


Brockton 64EM, Mass. 


Burndy Engineering Co., Inc., New York 
Ss, N. ¥. 
4531 W 


100 


Curtis Development & Mfg. Co., 
Madison, Chicago 24, Ill. 

Federal Telephone and Kadio Corp., 
Kingsland Rd., Clifton, N. J. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn 


| Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 
Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 
Soreng Mfg. Corp., Dept. M16, 9555 
Eden Ave., Schiller Park, Ill. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap- Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 
(Toggle Slide, Rotary) (P) 

Remote Control (R) 
Selector (Rotary Trap) (8) 
Through-Cord Snap) (T) 
Centrifugal (xX) 

(See also Circuit Breakers, Push But- 

ton Stations; Controllers, Motor; Re- 

lays; Timers) 

Acro Manufacturing Co., Acro Switch 

=" 2040 E. Main, Columbus 16, Ohio 











Acro Manufacturing Co., Mu Switch Div., 


Canton, Mass. (B) 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y¥. (CDGHR) 

Allis-Chalmers Mfg. Co., 937A S. 176, 
Milwaukee 1, Wis. (RS) 


Almo Mfg. Co., 477 Washington, New- 

ark 5, N. J. (D) 

American General snares >. 2060 
N. 


Bronx, New York 60, 


American Relay & Sar “Ine., 4919 
W. Flournoy, Chicago 44, Ill. (N) 
Arrow-Hart & MHegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn 

(ACDHKMPRT) 
Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. (GR) 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. (HLNRB) 
Automatic Switch Co., 3¥3 Lakeside 

Ave., Orange, N. J. (HLNR) 
Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 


Comar Electric Co., 3349 W. Addison, 
Chicago 18, Ill. (N) 

Durakooi, Inc., Eikhart, Ind. (D) 

Eagle Signal Corp., 202—20th, Moline 1. 


Ill. (G) 
Electro Switch Corp., 167 King Ave., 


Weymouth 88. Mass. (HOS) 

Fasco Industries, Inc., 100 Augusta. 
Rochester 2, N. Y. (EJ) 

Federal Telephone and Radio Corp., 
100 oe Rd., Clifton, N. J. (NS) 

Fenwal, Inc., 16 Pleasant, Ashland, Mass. 
(F) 

Furnas Electric Co., 1024. McKee, 
Batavia,, Ill. (CFL) 

General Electric Co., Section 856-70, 
Apparatus Dept., Schenectady 5. BH. F. 
(ABCDEFGHJKMN OPRST) 

Grayhill, 4538 W. Madison, Chicago 24. 
Ill. 

Guardian Electric, 1627F W. Walnut St. 
Chicago 12, Ill. (CFGHN) 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. (FLMP) 

Haydon Mfg. Co., Inc., 2526 Elm, Tor 


rington, Conn. (G) 
Heinemann Eleetric Co., 99 Plum, Trenton 


N. J. (O) 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. (L) 

Joy Mfg. Co., Mines Equipment Div. 


Henry fw. Oliver Bldg., Pittsburgh 22. 


Pa. 

Leland, G. H., Inc., 111 Webster, Day- 
ton 2, Ohio. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS) 

Master Electric Co., Dayt-n 1, Ohio (C) 

Mechanical Industries Production Co.. 
217 Ash, Akron 3, Ohio. 

Mercoid Corp., 4227 W. Belmont Ave.. 
Chicago 41, Ill. (ABCDEF) 


Minneapolis-Honeywel) 
Regulator Co., Freeport, Ill. (BFLS) 
Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave.. 

Philadelphia 44, Pa. 

National Acme Co., 176 E. 131st, Cleve 
land 8, Ohio (BP) 

Ohmite Mfg. Co., 4808 Flournoy, Chicago 
44, Ill. (8) 


Micro-Switch Div., 


R-B-M Division, Essex Wire Corp 
Dept. A-6, Logansport, Ind. 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngswood, Ps 
(FM) 

Rodale Mfg. Co., Inc., Emmaus, Pa. (B) 


Sangamo Electric Co., Springfield, !li 


Sessions Clock Co., The, Tyniswitch Div.. 
Forrestville, Conn. (BGP) 

Soreng Mfg. Corp., Dept. M16, 9555 
Eden Ave., Schiller Park, Ill. 


Spencer Thermostat Div. of Metals & Con 
trols Corp., 106 Forest, Attleboro, Mass 


(EF) 

Square D Co., 4041 N. Richards, Mi) 
waukee 12, Wis. (ABCEFLOPR) 

— Carbon Co., St. Marys, Ps 
(P) 

Struthers-Dunn. Inc., 150 N. 13th, Phil 
adelphia 7, Pa. 

Telechron, Inc., 36 Union St., Ashland, 
Mass. (G) 

Tuttle & Kift, Inc., 1923 N. Monitor 
Ave., Chicago 39, Ill. (M) 

Ulanet Co., George, 418 Market, Newark 
5, N. J. (FG) 

Ward Leonard Electric Co., 34 South. 
Mount Vernon, N. Y. a 

Westinghouse Electric Corp., 0. Box 
868, Pittsburgh 80, Pa. (ABCDEFGH 


OPRS) 

Wirt Co., 5231 Greene, Germantown 44 
Pa. (PS) 

Zenith Electric Co., 152 W. Walter 
Chicago 10, Ill. (HR) 
TACHOMETERS 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 
General Electric Co., Apparatus Dept., 
Schenectady 5, N. & 

Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Il. 
Jones Motrola Corp., 
Stamford, Conn. 
Reliance Electric & Engineering Co., 
1054 Tvanhoe Rd.. Cleveland 10, Ohio. 


436 Fairfield Ave., 


Veeder-Root. Inc.. Hartford 2, Conn. 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. d 

TAGS, TERMINAL 

National Band & Tag Co., Dept. 9-345 
Newport, Ky. 

National Varnished Products Corp., 207 


Randolph Ave., Woodbridge. N. J. 





To communicate with any | manufacturer whose name appears 


in this issue, use READER INQUIRY FACILITY, page 187. 
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[DEPEND On Me- | 
eed 


(Current’s Favorite Conductor!) | 
FOR YOUR CORD SET | 


AND 


CORD SET ASSEMBLY NEEDS! | 


LOOK FOR THIS TRADEMARK. IT’S YOUR 
GUIDE TO QUALITY PERFORMANCE 


Current's favorite conductor is now 
one of current’s busiest conductors 
—BUT your inquiry will have our 
prompt attention! 


Ask for the new PHALO catalog. 


Commercial & Foster Streets 
WORCESTER, MASS. 


for 
CLASS B 
TRANSFORMERS 


50,000 possible ARBOR sizes. 
Immediate Delivery on “STOCK” 
sizes of square and rectangular Di- 
electric Kraft tubes, from 3%” x 
3g” to 1Y2” x 232”. Round tubes 
3g” ID to 1” ID. 

Write today for prices on ANY dimension 

or quantity of tube you desire. Ask about 

our celulose acetate tubes. 


ACCURATE PAPER TUBE CO. 


852 N. Noble St. Chicago 22, III. 


Se area ace 
SSF 


tl] 


Fast Heat—high efficiency 
LOW COST! 


STILL-MAN HEATERS are used in 
nationally advertised electrical appli- 
ances. Types available for casting into 
aluminum plates and for immersion 
heating of oil, water, air and chemical 
solutions. Made with copper, cold rolled 
steel or stainless steel sheaths. 


INVESTIGATE NOW! IT PAYS! 


THE STILL-MAN COMPANY 


429 East 164 Street © JErome 300 © New York 56. N.Y 
Heating Elements and Heat Contro Specia a 
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~ FOR YOUR 3 


STAINLESS STEEL 
F ASTEN ERS. ovis ALLMETAL 


for quality 
and 


. \- 
TAL, Spec'® 
atin stainless: 
produce ccvele 
r 
products ©* 


ALLMETAL 
the leading source for Stain- 


less Screws, Nuts, Bolts, 
_ Standard Types carried in 
stock. Phi 


Screws and Specials avail- 
bw . 


WRITE FOR CATALOG B a: 
MANUFACTURERS SINCE 1929 


CREW PRODUCTS COMPANY, INC. 
3 GREENE STREET NEW YORK 13, N. Y. 


-1-NOOR 
meas 


62 Years Ago KOH-I-NOOR 


made the FIRST Drawing Pencil . . . 
in 17 DEGREES, 6B to 9H. Since that 
time no other pencils have approach- 
ed Koh-I-Noor’s Record for Unfail- 
ing Uniform Performance. 


No Matter What Your Requirements. . 
you will find a KOH-I-NOOR 
Product to satisfy you completely 


NOW 


Available... 


#1600 KOH-I-NOOR 
Polycolor Pencils 
with IMPORTED Leads 


in 6 T colors 


DRAWING PENCILS 
COPYING PENCILS 
WRITING PENCILS 
CHECKING PENCILS 
COLORED PENCILS 
OFFICE PENCILS 
ART PENCILS 
HOLDERS or Oe) 


PENHOLDERS Le 23 8 


The RIGHT pencil for the RIGHT job 


I-NOOR PENCIL COMPANY. IN 











MINIATURIZED RUGGEDIZED 
AC OUTLETS 
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Alden AC Outlets SAVE 
Space and Critical Material 


The Alden 402AC Series are the smallest auxiliary out- 
lets available—they require mounting centers of only 
11%” and take only 34” behind the panel. The outlets 
rivet or eyelet to chassis with conventional production 
tools. Solder tabs or leads provide rapid, simple solder- 
ing to other elements. The 402 Series are available in 
three designs—402ACE single mounting plate and 
solder terminals—402ACF double mounting plate and 
solder terminals — 402ACFL double mounting plate 
and leads for soldering directly to circuit elements. 
Outlets are UL approved for 10 amps at 250 volts or 
15 amps at 125 volts. 


Send for samples, quotes, and delivery schedules. 





i 4 a 
We 


eam Nae 


ot DL 


2 at a time with the 


~ F 
th Vol . 
Ww | 


4 


" 2 : rg 7 
© With every press 
on the foot pedal the 
Model 214 Chicago Double 
Rivet Setter automatically feeds, 
inserts and clinches two rivets. 14- 
inch throat accommodates large 
assemblies. Handles %.4" or smaller 
steel tubular rivets, 4" or less in 
length. Quick Change Rotary Type 
Hoppers and Raceways permit a 
5-minute changeover to rivets of 
different size. Adjustable anvils and 
riveting centers add to its versatil- 
ity. For help with your specific fas- 
tening problem...send a sample of 
your problem assembly (or a blue 
print) for free fastening analysis. 


FREE CATALOG contains valuable en- 


gineering information and rivet specifica- 
tions plus illustrated descriptions of 26 
Chicago Automatic Rivet Setters. 


kwet & MACHINE CO. 


9609 West Jackson Boulevard, Bellwood (Sus28) Illinois 
Branch Factory: Tyrone, Pa. 
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TANTALUM (See also Contacts) 

Fanstee] Metallurgical Corp., North Chi- 
chicago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis 6. 
ind. 


TAPE, ADHESIVE and COIL 
FASTENING 
Armstrong Cork Co., 9506 Arch Lancas- 


ter, Pa. 
Bauer & Black, Div. of The Kendall Co., 
2500 S. Dearborn, Chicago 16, Ill. 
Industrial Tape Corp., Dept. 78, New 
Brunswick, N. J. 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill. 

Minnesuta Mining & Mfg. Co., St. Paul 
6, siinn. 

Mitchell-Rand Insulation Co., Inc., 5) 
Murray, New York 7, N. Y. 

Products Research Co., 5426 San Fernando 
Rd., Glendale 3, Calif. 

Spring Packing Corp., 332 So. Michigan 
Ave., Chicago 4, Ill, 

Van Cleef Bros., Inc., 
Ave., Chicgo 19, Ill. 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. See Fabrics, In 
sulating; Sleeving and Tape, Asbestos, 
Tape, Friction and Splice; Tape @ 
Sheeting. 


7800 Woodlawn 


TAPE, FRICTION and SPLICE 


Accurate Mfg. Co., 44 Hepworth Place, 
Garfield, N. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III. 
Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Johns-Manville, Box 290, New York 16, 
a. 


Minnesota Mining & Mfg. Co., St. Paul 6, 


Minn. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

Okonite Co., Passaic, N. J. 

U. S. Rubber Co., Rockefeller 
New York 20, N. Y. 

Van Cleef Bros., Inc., 
Ave., Chicago 19, Ill. 


TAPE, MICA. See Mica. 


TAPE and SHEETING, 
RESIN 


du Pont de Nemours & Co., Inc., E. l., 


Center, 


7800 Woodlawn 


SYNTHETIC 


Plastics Dept., 350 Fifth Ave., New 
to 1, 3. FT. 

Irvington Varnish & Insulator Co., Irving- 
ton 1l, N. J 


National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 


TAPE, MAGNETIC RECORDING 
See Magnetic Recording Tape. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J 


TEMPERATURE CONTROLS 
See Switches; Thermostats. 


TERMINAL BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals 


TESTING 


ments 


INSTRUMENTS. See Instru 


THERMAL SWITCHES. See Switches 


THERMOCOUPLES 
Baker & Co., Inc., 113 Astor, Newark 5, 


N. J. 

Bristol Co., 153 Bristol Rd., Waterbury, 
20, Conn. 

General Electric Co., 
Schenectady 5, N. Y. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 

Minneapolis-Honeywell Regulator Co., In- 


Apparatus Dept., 


dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Rockbestos Products Corp., New Haven 
4, Conn. 


Thermo Electric Co., Dept. N, Fairlawn, 
a. we. 

Westinghouse Electric Corp., P. 

868, Pittsburgh 30, Pa. 


0. Box 


THERMOMETERS 

Electric Auto-Lite Co., Toledo 1, Ohio 

TAGliabue Instruments Div., Weston 
Electrical Instrument Corp., 614 Fre- 
linghuysen Ave., Newark 5, N. J. 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


THERMOPLASTIC WIRE. See Wire and 
Cable, Insulated. 

THERMOSTATIC BIMETALS 

Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. 

Brainin Co., C. S., 318 Washington, Mt 
Vernon, N. Y 


Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 


Chace Co., W. M., 1608 Beard Ave., 
Detroit 9, Mich. 

General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass 
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THERMOSTATS 


American General Thermostat curp., zv60d 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Kockford, Ill. 

Fenwal, Inc., 16 Pleasant, Ashland, Mass, 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. “ 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn, 

Mechanical Industries Production Co., 
217 Ash, Akron 3, Ohio. 

Mercoid Corp., 4227 W. 
Chicago 41, Il. 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngswood, Pa. 

Spencer Thermostat Div., Metals & Con- 
trols Corp., 106 Forest, Attleboro, Mass. 

Stevens Mfg. Co., Inc., 69 South Walnut 
St., Mansfield, Ohio. 

Still-Man Co., The, 429-33 E. 164, N. Y. 
a me 

Ulanet Co., George, 418 Market, 
. m= ee 

Westinghouse Electric Corp., 
St., Meadville, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. 

~~ Signal Corp., 202—20th, Moline 1, 


Belmont Ave., 


Newark 


180 Mercer 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
Haydon Co., A. W., 232 North Elm, 
Waterbury 20, Conn. 

Haydon Mfg. Co., Inc., 2526 Elm Tor- 
rington, Conn. 

waukee 12, Wis. 

Square D Co., 4041 N. 
Mercoid Corp., 4227 W. 
Chicago 41, Il. 

Sangamo Electric Co., Springfield, Ill. 
Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. 

Telechron, Inc., 36 Union, Ashland, Mass, 
Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y 


Richards, Mil- 
Belmont Ave., 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
Zenith Electric Co., 152 W. Walton, 


Chicago 10, Il. 


TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 


High Speed Hammer Co., Inc., 313 Norton, 
Rochester 5, N. Y. 

Jones Motrola Corp., 436 Fairfield Ave., 
Stamford, Conn. 

Keller Tool Co., 
(Pneumatic) 

Loyd Scruggs Co., 1022-32 N. Sixth, St. 
Louis 1, Mo. 

Porter, Inc., H. K., Somerville 438, Mass. 
(Insulated hand tools) 

Stanley Tools, 183 Elm, New 
Conn. 

Syntron Co., 


Grand Haven, Mich. 


Britain, 
Homer City, Pa. 


TRACING CLOTH, FILM and PAPER 
Arkwright Finishing Co., Providence, R. I. 
Eastman Kodak Co., Rochester 4, N. Y¥ 
Holliston Mills, Ine., Norwood, Mass. 
Keuffel & Esser Co., Hoboken, N. J. 
TRANSFER SWITCHES. See Switches. 


TRANSFORMERS, FLUORESCENT 
ao See Fluorescent Lamp Aux- 
iliaries. 


TRANSFORMERS, 
CURRENT 


Acme Electric 
N. ¥ 


INSTRUMENT 


Corp., 356 Water Cuba 

Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18. Il. 


937A 8S. 70, 


Comar Electric Co., 3349 W. Addison, 
Chicago 18, Ill, 
Dano Electric Co., 93 Main, Winsted, 


Cona. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J 

Ferranti Electric, Inc., 30 
Plaza, New York 20, N. Y. 

Freed Transformer Co., Inc., 1718 Weir- 
field, Ridgewood, Brooklyn 27, N. Y. 

General Electric Co., Dept., 
Schenectady 5, N. Y. 

See —— Co., 4633 W. 16, Chicago 
JU, . 

Standard Transformer Co., Warren, Ohio. 

Westinghouse Electric Corp., P. O. Box 
868, Pitstburgh 30, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


Rockefeller 


Apparatus 


TRANSFORMERS, POWER CIRCUIT 


Acme Electric Water, Cuba 
ma Me 

Allis-Chalmers Mfg. Co., 937A, S. 170, 
Milwaukee 1, Wis. 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18. Ill 


Corp., 356 


Comar Electric Co., 3349 W. Addison, 
Chicago 18, IIL. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Dean W., 3414 Milwaukee 
Ave., Chicago 41, Ill 

Ferranti Electric, Inc., 30 Rockefeller 


Plaza, New York 20, N. Y. 

Freed Transformer Co., Inc., 1718 Weir- 
field, Ridgewood, Brooklyn 27, N. Y. 
General Electric Co., Dept., 
Schenectady 5, N. : 
Hevi Duty Electric Co., 

Wisconsin 


Apparatus 
Milwaukee 1, 


in this issue, use READER INQUIRY FACILITY, page 187. 
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RUGGEDLY BUILT FOR DAY-IN, 








MODEL 400—for close work 


A small industrial, continuous duty 60 watt 
soldering iron for close work. Only 9” long, 
weighs 8 oz. Baffle plates keep handle 
cool. Ideal for chassis wiring or wherever 

a compact constant-duty iron is required. 




















Body size: %” dia. x 


¥e" d. 


“ 
ww 



















Available in resistance 
values up to 3 megs. 
linear. Tapers up to 1 meg. 


Low-loss molded bake- 
lite casing. 









o % No bigger than a dime! Clarostat Series 


MODEL 200 SOLDER POT Choice of shafts—round 48 composition-element sub-miniature con- 





A constant-duty production-type or slotted. Also shaft- trols are indeed fit companions for sub- 
5 | t. locking arrangement. miniature tubes. Available in single and 
-~enerealicanns sped seggelan dual (shown here) units. > Details on 


Element wound directly around 
cast iron well for maximum trans- 
fer. Well size 2%’ diameter, 2” 
deep. Holds 2 Ibs. solder. 


request. 







DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVE. CHICAGO 13, ILL. 





OUTS CUatae L va 


, 5 CeCe but we 
GET DEPENDABLE | EY Zi 


FROM ZOZRR 
SPECIAL APPLICATION MOTORS 


@ The majority of our motors are produced to meet the 
precise operating needs of manufacturers whose basic 
product design or end-use requires special features. 



















Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. 


Write for complete information and prices. 


58 NORTH THIRD STREET 
FROM 1/20 CEDARBURG, WISCONSIN 
to 2H.P. SUPER OS OR REARS SAVE MONEY! SEE US BEFORE YOU DESIGN IT! 
Write, wire or phone your needs today! Chances are 
we have just the mould you want! Lowest possible 
prices — prompt, efficient service. Request new 44 


page catalog, today. 








GOS 


um «ELECTRO 


MACHINES, INC. 












Standard or De- 
signed to Your 


Specifications 


i hber Company 


424 N. Wood St., Chicago 22, Ill. 
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Rogan Offers a Wide Variety of Stock Molded 


_ BASS 


oe en 


eB ie om aaa ook 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


2500 W. IRVING PK. BLVD. 
ROGAN BROTHERS CHICAGO 18, ILLINOIS 


Compression Molders and Branders of Plastics 


Alcoa makes 
ALUMINUM DIE CASTINGS 


Large die-casting facilities, 63 years of alumi- 
num experience and a staff of “old hands” at die 
casting aluminum make Alcoa a dependable 
source of supply for quality die castings. For 
details, see your local Alcoa specialist. He's listed 
under “aluminum” in your classified phone book. 
Or write: ALUMINUM COMPANY OF AMERICA, 1896F 
Gulf Building, Pittsburgh 19, Pennsylvania. : 
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Kenyon Transformer Co., Inc., 940 Barry, 
New York 59, N. Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Radio Corp. of America, Commercial En- 
gineering, Sec. 41FR, Harrison, N. J. 

-— spasttle Co., 4633 W, 16, Chicago 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn. 


TRANSFORMERS, RADIO CIRCUIT 
Acme priectric Corp., 356 Water, Cuba 


Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, Ill. 

Comar Electric Co., 38349 W. Addison, 
Chicago 18, IIL 

o— Electric Co., 93 Main, Winsted, 

nn. 

Davis & Co., Dean W., 3414 Milwaukee 
Ave., Chicago 41, 

Federal Telepnone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 

Freed Transformer Co., Inc., 1718 Weir- 
field, Ridgewood, Brooklyn S, x. Fz. 
Nothelfer Winding Laboratories, 11 Albe- 

marle Ave., Trenton 3, N. J. 
Radio Corp. of America, Commercial En- 
gineering, Sec. 41FR, Harrison, N, J. 
-_ sores Co., 4633 W, 16, Chicago 
Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Acme Electric Corp., 356 Water, Cuba 
a A 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, IIL 

Freed Transformer Co., Inc., 1718 Weir- 
field, Ridgewood, Brooklyn 27, N. Y. 
Hevi Duty Electric Co., Milwaukee 1, 
Wisconsin 


TUBES, CATHODE RAY 


General Electric Co., Electronics Dept., 
Schenectady 5, N. ¥. 

Radio Corp. of America, Commercial En- 
gineering, Sec. 41FR, Harrison, N. J. 


TUBES, ELECTRON (industrial) 


Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Electronics Dept., 
Schenectady 5, N. ¥. 

Radio Corp. of America, Commercial En- 
gineering, Sec. 41FR, Harrison, N. J 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Copper 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 98. Conn. 

Chase Brass & Copper Co., Dept. EM251, 
Waterbury 20, Conn. 

General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass. 
International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 280 Park, 
New York 17, N. Y. 


TUBING, PAPER 
Angenety Paper Tube Co., 854 N. Noble 
Chicago 22, Ill. 

Cleveland ne Co., 6201 Barberton 
Ave., Cleveland 2, Ohio. 
Paramount Paper Tube Corp., 612 Lafay- 

ette Ft. Wayne 2, Ind. 
Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Ill. 


TUBING, SILVER, See Silver and Silver 
Alloys. 


TUBING, STEEL. See Steel, Commercial 
Grades and Forms. 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre treated 
with lacquer, varnish or synthetie resin. 


Bentley, Harris Mfg. Co., Dept. M-6, 
Conshohocken, Pa. 

— ae Works, Dept. EM-5, Corn- 
ng, N. 

{Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 





National Electric Coil Co., Columbus 16, 
io. 


Oh 

National Varnished Products Corp., 207 
Randolph Ave.. Woodbridge, N. 4a, 

Owens Corning erglas ° 
Products Div., Dept. oes. 16 E. 56tb 
St., New York 22, N. 

Varfiex Sales Co., Inc., 309 3 . Jay, Rome, 


e 2 
Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa. 


TUBING and SLEEVING, Extruded 
Plastics. 

er Electric Co., Chemical Dept. 
— 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
New Jersey Wood Finishing Co., Elec- 
trical Insulation Dept., Woodbridge, 


N. J. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Varflex Sales Co., Inc., 309 N, Jay Rome, 
Die Es 


TUNGSTEN 
(See also Contacts) 

Fansteel poeetinaptent Corp., North Chi- 
cago, ; 

Mallory 4 Co, Inc., P. B., 
6, Ind. 


Indianapolis 


UNDERCUTTERS, MICA. See Mica Un- 
dercutters. 


VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes, Electron. 


VALVES, MOTORIZED o SOLENOID 
OPERATED 

Automatic Sate Co., 393 Lakeside Ave.. 
Orange, . 

Barber-Colman Co., Rockford, Ill. 

General ae 2 ¥. Apparatus Dept.. 
Schenecta ° 

Mercoid Cee. or W. Belmont Ave.. 
Chicago 41, 

ae teat Ra eas Regulator Co., In- 
Guctrial pie 4466 Wayne “Ave.. 
Philadelphia a. 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk. 
Conn. 

Waterman a Co., 721 Custer 
Ave., Evanston 

Westinghouse Electric Corp.. P. 0. Bos 
868, Pittsburgh 30, Pa. 


VARNISHED FABRICS. See Fabrics. 


Insulating. 


VARNISHES, COMPOUNDS and 
RESINS, INSULATING 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. BV-20, 30 E. 
42nd, New York 17, N. Y. 

Borthig Co., Inc., George a P. O. Box 
115, East Rutherford, N. 

Celanese Corp. of America, in. % 198 
Madison Ave., New York 16, N. 

Dow Corning Corp., Midland, aien® 

Du Pont de Nemours & Co., Inc., E.l.. 
Finishes Dept., Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc., 1306 
Walck Road, North Tonawanda, N. Y. 

General Electric Co., Chemical Dept. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington > & Insulator Co., Irv- 
ington 11 ; 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation | Ce., Ine., 51 
Murray, New 

National Electric Coil Co., Columbus 16. 
Ohio. 

Westinghouse Electric Corp., Dept. 213. 
P. O. Box 868,, Pittsburgh 30, Pa. 
Zophar Mills, Inc., 117 Twenty Sixth 

Brooklyn 32, N. 7. 


VARNISHES, FINISHING. See Lacquer. 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt 
VIBRATORS 


Aerovox Corp., New Bedford, Mass. 
American Television & Radio Co., St. 


Paul 1, Minn. 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


VOLTAGE REGULATORS. See Regu- 
lators. Voltage. Transformers. Variable 
Voltage. 


VOLTMETERS. See Instruments. 


WASHERS, BEARING. See _ Bearings 


and Bushings. 
WASHERS, FLAT. See Fasteners, 


WAXES AND COMPOUNDS 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. BV-20, 30 B. 
42nd, New York 17, N, Y. 

Biwax Corp., 3445 Howard, Skokie, III. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 187. 
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SUB-FRACTIONAL HORSE POWER MOTORS 


TIME SWITCHES + 
Synchronous Self-Starting Motors 
a4 © Oe), 






Type F Blowers 


Originally designed for cooling electronic tubes in 
transmitters, induction heaters and diathermy equipment, 
Heinze F 2 Blowers have become popular also for adver- 
tising displays and similar applications where a small 
current of air and quiet operation are required. 






stallation, 
sion products 
rigid specifications: 
Characterized by low wattage, neat appearance and 
light weight. The shaded pole motor will not cause radio 
interference. 
115v AC 60 cycles 15 watts 


where dependable performance is 
Peet Lae CL ae ae it 
DIAMOND SEAL for 


(free air) 


F2S (single) 10 CFM. 3000 RPM 


9 F2D (double) 20 CFM 3000 RPM 
free air) 


F2s 
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DIAMOND QUALITY. ust : ‘ ‘ 
ucomati¢ Llectete MFG.co. | Heinze Ele ctric Co 
60 STATE STREET - MANKATO, MINN. sic OW ELL, MASS 


New Reprints Available ee ! SVE ie 


One feature article from the May issue, — — SIG COlG Gi Cm LU 
one additional title from the April num- ra ; 
ber and a combined reprint of the two- 
part article on magnetic amplifiers are 
now reprinted and ready for distribution. 
Requests should be made promptly since 
the supply is limited. Use Reader Inquiry 
Facility on page 187. 


Magnetic Amplitiers:; Part I, Application 
and Rating Data; Part II, Modes of 
Operation, March and April 1951, 20 p. 
Combined reprint covers application 
data such as effect of load resistance, 
control power, range and other factors 
on cost and size; also an analysis of 
ideal and practical modes of operation 
for simple saturable reactors. (138) 


Thermal Insulating Materials. May 1951, 
12 p. Staff survey of standard and 
experimental materials covering service 
conditions, tolerances, effectiveness, 
cost and availability. (139) 


Electrolytic Corrosion Tests in Pressure- PA i Ni if SELF - 
Sensitive Electrical Tapes, April 1951. LOCKING. 
8 p. Several test methods are discussed Tee 
but the “corrosion current” method is 


but the * as NUTS and FASTENERS 


THE PALNUT COMPANY 10 Cordier $t., Irvington 11, N. J. 
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OKONITE and 
MANSON tapes 







Wire Weuud 
~-RESISTORS? 








Bulletin #176 just 
released by the Wirt 
Company gives com- 
plete information on this 
entire line of high quality 
wire wound Resistors and 
Accessories... with speci- 
fication tables and drawings 
for easy, accurate ordering. 
Send for your free copy today. 


BETTER 


/ 


WIRT COMPANY, 5231 Greene Street, Germantown, Philadelphia 44, Pa. 


SPECIALISTS FOR SO TEARS IN THE MANUFACTURE OF RESISTORS 
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| Belden Mfg. Co., 


Dow Corning Corp., Midland, Mich. 

General Electric Co., Chemical Dept. 8-11, 
1 Plastics Ave., Pittsfield, 3 

Mica Insulator Co., Shenectady 1, N. Y. 

Mitchell-Rand Insulation a “Ine., 51 
Murray, New York 7, N. 


Naitonal Electrie Cofl Co., Diitie 16, 
Ohio. 


Zophar Mills, Inc. 
rooklyn 32, N. 


WEDGES AND PEGS, ARMATURE 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, I. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation €o., Inc., 51 
Murray, New York 7, N. Y. 


WELDING EQUIPMENT 


'y 117 Twenty Sixth. 


Allis-Chalmers Mfg. Co., 937A 8S. 70 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Dept.. 
Schenectady 5, N. Y. (Are) 

Westinghouse Electric Corp., P. O. Bos 
2025, Buffalo 5, N. Y. (Flexarc) 


WHEELS, BLOWER 


Master Appliance Mfg. 
tario, Racine, Wisc. 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 88, 
American Steel & Wire Co., 
13, Ohio. 

Chase Brass & Copper Co., 
Waterbury 20, Conn 
Anaconda Wire and Cable Co., 25 Broad- 

way, New York 4, N. Y. 
Cornish Wire Co., 
New York 7, N. 
Electric Auto-Lite Co., 
General Electric Co., Construction Mate 
rials Dept., Bridgeport 2, Conn. 
Hudson Wire Co., Winsted Div., Winsted, 


Conn. 
aeons Sons Co., John A., Trenton 2, 
EM6, 


Ce., Fourth & On 


Conn. 
Cleveland 


Dept. 251, 


15 Park Row, 
Mich. 


Inc., 
_ A 


Port Huron, 


Rome Corp., Dept. 


c able Rome, 


WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 


Alden Products Co., 117 
Brockton 64EM, Mass. (C) 
American Electrical Heater Co., 
S-23, 6110 Cass Ave., Detroit 2, 

(Heater Cord only) 
American Steel & Wire Co., 
13, Ohio. 
Anaconda Wire and Cable Co., 25 
way, New York 4, N. Y. 
4633 W 
Chicago 44, Ill. (ABTX) 
Chase Brass & Copper Co., 
Waterbury 20, Conn. 


North Main, 


Dept. 
Mich 


Cleveland 

Broad- 

(ABCTX) 
Van Buren, 


Dept EM251, 
(BCX) 


| Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. (BT) 
Electrie Auto-Lite Co., Port Huron, Mich. 


(AB) 
Essex Wire Corp., Monticello, Ind. (BT) 
Federal Telephone and Radio Corp., 900 

Passaic Ave., East Newark, N. J. 
General Electric Co., 


Construction Mate- 
rials Dept., 


Bridgeport 2, Conn. (ABCX) 
Koiled Kords Inc., Box K, New Haven 
14, Conn. 


National Electrie Products Corp., 1313 
Chamber of Commerce Bldg., Pittsburgh 
19, Pa. (A) 

Okonite Co., Passaic, N. J. (ABCTX) 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. (TX) 

Riverside Electrical Mfg. Co., 
igan Ave., Dearborn, Mich. 


10221 Mich- 


Rockbestos Products Corp., 
4, Conn. (AT) 
aeaes’ s Sons Co., John A., Trenton 2, 


New Haven 


N. 
Rome 


Cable Corp., Dept. EM6, Rome, 
Runzel Cord & Wire Co., 4723-81 Mont- 
rose Ave. Chicago 41, DL 
Sprague Electric Co., North Adams, Mass. 
U Rubber Co., Rockefeller Center. 
New York 20, N. Y. 


WIRE and METAL FORMING 
MACHINES 


Littell Machine Co,, F. J. 4127 
wood Ave., Chicago 13, Ill, 


Nilson Machine Co., A. H., Bridgeport 5, 
Conn. 


WIRE CUTTERS & STRIPPERS. See 


Strippers, Wire. 


Ravens- 


WIRE, MAGNET 


Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Il. 

Chase Brass Dept. EM 


& Copper Co., 
251, Waterbury 20, Conn. 
Electric Auto-Lite Co., 


Port Huron, Mich. 
Essex Wire Corp., 


Monticello, Ind. 


General Electric >. Apparatus Dept., 
Schenectady 5, 
Hudson Wire Co., Winsted Div., Winsted, 


Conn. 
Rockbesios Products Corp 
Conn. 
maeee's Sons Co., 


.. New Haven 4, 


John A., Trenton 2, 


Rome ‘Cable Corp., Dept. EM6, Rome, 


N. ‘ 
Wheeler Insulated 1105 


Wire Co., Inc., 


WIRE, MAGNETIC RECORDING. 
See Magnetic Recording Wire. 


WIRE, NICKEL. See Nickel and Nickel 
Alloys. 


WIRE, RESISTANCE 
Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J 


Driver-Harris Co., Harrison, N. J. 


Hoskins Mfg. Co., 4445 Lawton Ave., 
Detroit 8, Mich. 

Jelliff Mfg. Corp., C. 0O., Southport, 
Conn, 


WIRE, SILVER. 


See Silver and Silver 
Alloys; Nickel 


Silver. 
WIRE STRIPPERS. See Ctrippers Wire. 


WIRE, TUNGSTEN. See Tungsten. 
WIRING HARNESSES. 


See Harnesses 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. See 


Gears and Pinions. 


WRENCHES, 
Socket Screw, 


SOCKET SCREW. See 
Keys and Winches. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 


Federated Metals Div., American Smelt- 


ing & Refining Co., 120 Bway, N. Y. 
.; a. 
New Jersey Zine Co., 160 Front, New 


Vek 7, N. T. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 187. 


@ Three feature articles 


appearing in recent 


issue have been selected for editorial reprints, 


. <0 . . > 
as announced in “Feature Article Reprints” on 


page 196 in this issue. 


Single copies may be 


obtained without charge, along with additional 


information on any subject covered in the edi- 


torial or advertising pages of this issue by using 


the 


Reader Inquiry Facility, page 187 


This service is available without charge to 


readers to whom copies of ELECTRICAL MANU- 


FACTURING are addressed, as well as other en- 


gineers who are 


monthly routing. 


included in 


the regular 
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Meeting Today’s Needs 


in Design 
Achievement 


ATERIALS shortages—the restrict- 

ed use of key components—is now 
a daily challenge to engineers and designers 
of electrically operated products. It’s the 
job of these product development men to 
raise the standards of performance of all 
machines and equipment that are vital to 
the nation’s defense effort; also to maintain 
the highest possible level of quality on 
civilian goods production. 


The design job becomes more exacting 
under present emergency conditions. Hence 
engineers must be more alert than ever to 
improved and more economical techniques 
and be prepared to make optimum use of 
both conventional and new materials. 


ELECTRICAL MANUFACTURING isa 
prime source of ideas and stimulation for 
the men responsible for the development of 
all electrically energized products. The 
monthly editorial pages abound with timely 
ideas and suggestions that can be translated 
into better product designs. The editors 
are constantly combing the field for signif- 
icant new developments setting up 
new targets for product design achieve- 
ment. 


Alert advertisers are showing in their 
pages how their materials, metals, com- 
ponent parts, equipment or finishes can be 
resourcefully applied; how they can solve 
specific product problems which the de- 
signer faces in these critical times. In point- 
ing out new opportunities for the product 
maker they are contributing significantly to 
the national production goal. 





For Faster, Smoother Painting | cae 
aS 
| 
u 


EDWARD E. ROBINSON ray 


MASTER 
PAINTER BRUSHES 





Speep up maintenance or production painting by 
using Robinson’s TIPPED nylon Master Painter 
Brushes. Every nylon filament is TIPPED on Robin- 
son’s newly developed nylon TIPPING machine 
assuring superior paint pick up and 

smoother, faster lay down by every 

Robinson TIPPED Nylon Master Paint- 

er brush. 









Robinson’s Master Painter Brushes 
made of Pure Bristle, Bristle-horse- 
hair, or TIPPED Nylon, mixed to 
performance proved formulas are 
available through Distributors, 
Paint and Oil Dealers and Hard- 
ware stores. Catalogue mailed 
on request. 
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our customers customers 


know the answer... 
Recognize this timer 7 

















A 
nhl tats ila: igi: -lgdl 


oti taste 


> A Téeleehron clock! 
RK Cant run wrong’. 





O00 





...and thats what 
clinched the sale! 





® 
3 TIMERS 
Moral: People know the Telechron trade-mark and The Low-Cost Plus 


what it stands for. Let powerful advertising and widespread 
° e . # 

ownership of Telechron electric clocks go to work for you. that Clinches the Sale 

Install Telechron timers in your ranges. TELECHRON INC., 

36 MAIN STREET, ASHLAND, MASSACHUSETTS. A GENERAL 

ELECTRIC AFFILIATE. 


3 Telechron Synchro-Sealed Motor is synchronized perfectly with 
local electric power plants, so it has to run right. 


Need skilled help on ‘‘emergency” contracts? Telechron Inc. has available capacity for defense orders. New brochure, “Precision 
on the Production Line” gives a quick picture of personnel capabilities and mass production facilities. Write for your copy today. 
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Electrical Manufacturing Advertisers 





To communicate with any manufacturer whose name appears in this issue, use READER INQUIRY FACILITY, page 187. 





Accurate Mfg. Co. 275 
Accurate Paper Tube Co. ..........cc0e. 305 
Accurate Spring Mfg. Co. ie 
Acme Electric Corp. 244 
Acra Industrial Electric Co. 2 256 
Adams & Westlake Co., The ...... $<sesu. 
Akron Porcelain Co. 12, 311 
Aiden Peedects, THe ... 2... cicccisas 306 
Allen-Bradley Co. 73, 74 
Allied Products Corp. 154 
Allis-Chalmers Manufacturing Co. 205 
Allis Co., The Louis 289 
Allmetal Screw Products Co., Inc. 305 
Aluminum Co. of America .. 152, 308 
American Brass Co., The 203 
American Cyanamid Co. 76 
American Electrical Heater Co. 170 
American Gas Accumulator Co. 268 
American General Thermostat Corp. 232 
American Hard Rubber Co. 162 
American Insulator Corp. .............. 215 
American Lava Corp. 169 
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—are safer, surer of success, because of the 


extreme accuracy of modern timing devices. 


The A. W. Haydon Company is proud of 
the part it has played in bringing timing to 


the necessary precision. 


With experience gained in World War II, 
The A. W. Haydon Company is building new 
and improved timing devices that are ‘Pre- 


ferred Where Performance is Paramount.” 
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unit, the RIGHT horsepower, the RIGHT shaft speed, the RIGHT features 
that you can use RIGHT where you want it. It's the best way and the 
easiest way because you purchase one AT Oem Gta your a 
receiving, production, and maintenance departments . . . set one | 
unit in place and you're ready to go. 

Master Motors, available in thousands and thousands of types and 
ratings (up to 150 HP) give you an enormous selection of integrally 
built power drives from which you can 
er Ma eM me Ce Ty the best NY is the easiest rN 
that's just right for each job. 

Open, enclosed, splash proof, fan-cooled, explosion proof. . . 
horizontal or vertical . . . for all phases, voltages and frequencies 

. in single speed, multi-speed and variable speed types . . . with 


or without flanges Cas tell ed MM Somes tL 
reduction up to 432 to 1 ratio . . . with electric brakes . . . with 
mechanical variable speed units . . . and for every type of mounting 


MP CMM uml MelicM Memmi shams Umit ture] 
you select the one best motor drive for YOU. 

Select the RIGHT power drive from Master's broad line and you 
can increase the saleability of your motor driven products . . . im- 
prove the economy and productivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY ¢ DAYTON 1, OHIO 
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FEATURES 


STYLES 
Non-Adijustable 
Adjustable 
Manual Reset . ._ . 
Single Pole Double Throw 
Positive Acting 
Snap Acting 
Open 
Enclosed 
Hermetically Sealed 


ADJUSTABLE TEMPERATURE RANGE, 


Maximum 
OPERATING TEMPERATURE, Maximum 


DIFFERENTIAL, as measured on bimetal 
Maximum 
Minimum . 


RATING (Non-Inductive Load) 
115 Volts a.c. . ; ee 
230 Volts a.c. . 

28 Volts d.c. 


ANGLE OF ROTATION, Maximum 
MOUNTING 


VIBRATION RESISTANCE 


CORROSION RESISTANCE 
Standard . 
Hermetically Sealed 


HIGH ALTITUDE PERFORMANCE . 
SIZE 


* Will interrupt 150 amps. 12 volts d.c. 


TYPE S 


650° F. 


App. 15° F. 


App. 5° F. 


15 amps. 
10 amps. 
15 amps. 


300° 
Single Stud 


Fair 
Good 
Excellent 


Excellent 


See Bulletin 
F-2006 


@ The Stevens thermostats listed are just a few from the largest line of bimetal 
thermostats in the industry. So even if you have an unusual problem in thermostat 
design, check with Stevens first. Chances are a standard Stevens thermostat will 
satisfy all your performance, size, cost and delivery problems. 


TYPE SA 


Yes 
Yes 
Yes 
Yes 


Yes 
Yes 
No 
Yes 


650° F. 
650° F. 


130° 
10° F. 


25 amps. 

15 amps. 

25 amps. 
300° 


Single Stud 


Good 


Good 


Excellent 
Excellent 


See Bulletin 
L-4144 





MARK YOUR PRINTS --STEVENS THERMOSTATS DR EQUAL 
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TYPE R TYPE W TYPE M TYPE C 











400° F, | 


App. 5° F. 
App. 5° F. 


5 amps. 
2 amps. 
5 amps. 





See Bulletin 
F-2008 


Good 


Good 
Excellent 


Excellent 


See Bulletin 
F-2008 
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